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Claim 



A type of K-252 derivative represented by the following 
formula, and its pharmacologically tolerable salts: 
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(where R 1 and R 2 , which may be identical or different from each 
other, represent hydrogen, methyl, hydroxymethyl , lower 
alkoxymethyl , lower alkylthiomethyl, lower alkylsulf inylmethyl, 
nitro, bromo, lower alkanoyl, hydroxy, lower alkanoyloxy, lower 



alkoxy, -NR 4 R 5 (where one of R< and R* represents hydrogen and the 
other represents hydrogen, lower alkanoyl, carbamoyl, lower 
alkylaminocarbonyl or phenylaminocarbonyl , or both may represent 
lower alkyl), sulfonic acid, -S0 2 NR«R 7 (where r« and R 7 , which may 
be identical or different from each other, represent hydrogen 
lower alkyl or groups that form a heterocycle with the adjacent 
nitrogen atoms) , -OCOOR 8 (where R 8 represents lower alkyl or 
substituted or unsubstituted phenyl) or -OCONR 6 R 7 (where R fi and R 7 
have the same definitions as above) ; R 3 represents hydrogen, 
chlorine, lower alkanoyl, carbamoyl or lower alkyl; x represents 
hydroxymethyl, formyl, carboxyl, lower alkoxycarbonyl , lower 
alkylhydrazinocarbonyl, -CH=N-R 9 (where R 9 represents hydroxy, 
carbamoylamino, -NR 6 R 7 (where R 6 and R 7 have the same definitions 
as above) , guanidino, or 2-imidazolylamino) , -CONHR" (where R 10 
represents the residue of an <*-amino acid after its amino group 
is removed; the carboxyl group of the amino acid may be jP ?W 

esterified by lower alkyl or benzyl) , -Cf^OCR 11 (where R 1 ^-^ " 
represents the residue of an a-amino acid after its carboxyl 
group is removed; the amino group of the amino acid may be 
protected by benzyloxycarbonyl or t-butoxycarbonyl) , or -CH 2 Z 
(where Z represents a sugar residue represented by 

or -'A"' 0 ' 



(where W represents hydrogen, methyl, ethyl, benzyl, acetyl or 
trifluoroacetyl)); Y represents hydroxy, lower alkanoyloxy, 



carbamoyloxy or a lower alkoxy group; also, X and .Y may be 
combined to form -Y-X-, which may be -0-C(CH 3 ) 2 -0-CH 2 



*2 

[ SO" 



-ocshck,- or _ 0 _; = „_ CHj _ 



(where R 12 represents lower alkyl) ; 

when X represents hydroxymethyl, carboxyl or lower 
alkoxycarbonyl, among R>, r> and R>, at least one represents a 
group other than hydrogen; when R> and R 2 represent hydrogen and 
R represents acetyl, X cannot represent methoxycarbonyl at the 
ame time Y reoresent-s arpt- nv ,,i 



same time Y represents acetoxy) 
Detailed explanai-i ^n of t-.hi* i nvention 
Industrial application field 



This invention concerns a novel compound that can inhibit 
protein kinase C (referred to as C-kinase hereinafter) , and has 
various pharmacological effects. 



Prior art 



C-kinase is a type of protein-phosphorylating enzyme, which 
is activated by phospholipid and calcium, and is widely 
distributed in biological tissues and internal organs. Recently 
!t has been found that this type of enzyme has a very important ' 
role ln the cell membrane receiving/transmission mechanism of 
many types of hormones and neurotransmitting substances. There 



D 

are reports on the following examples of the physiological 
reactions caused by the information transmission mechanism 
related to C-kinase: in platelets, release of serotonin, 
liberation of lysosomal enzymes and the coagulation reaction; in 
neutrophils, formation of superoxides and liberation of lysosomal 
enzymes; liberation of epinephrine from the suprarenal medulla, 
secretion of aldosterone from the glomerulus, secretion of 
insulin from Langerhans' cells, liberation of histamine from 
mastocytes, liberation of acetylcholine from the ileum, smooth 
muscle contraction in blood vessels, etc. Also, C-kinase is 
believed to be related to the mechanism of cell reproduction and 
cancer induction (see: r.ii,m„ k ,. science. 22^ ms <m<> : 

H. Rassussen ea al.« Advance in Cyclic Socle- 
otide and Protein Phosphorylation Research. 
»o(.l«. PU9. edited or P.Creenjard and G.A. 
Kooison, Raven Press, !fe« Jork, 1964) . 



In this way, it is clear that C-kinase is related to many 
important physiological reactions and various conditions of 
disease in the organisms. Consequently, it is believed that if 
the C-kinase activity can be controlled by using specific 
suppressants, it might be possible to prevent and treat various 
circulatory diseases, as well as inflammation, allergy7 tumors, 
etc. 



On the other hand, it has been found that trifluoperazine, 
chlorpromazine and other drugs for treating psychosis, Dibenamine 
and tetracaine and other local narcotics, calmodulin suppressant 
W-7 (N-(6-aminohexyl)-5-chloro-l-naphthalenesulfonamide), and 



other drugs can inhibit C-kinase. However, for all of these 
drugs, the C-kinase- inhibiting effect is not the principal effect 
of the drugs, the specificity is low, and the inhibiting activity 
is also low. (see: 



CT. Hishizuki et J.Bioi.Chea.. 
25^ 8378 U980>:R.C.Schm.« fl et *l. . Bioche.. 
Biophirs. lies. Co«.«a..9j. 669 (iggn.-a.c. 
*'se et il.. J. Biol. Che... 257^ 8489 (1982)) . 



On the other hand, there are K-252, KT-5556 and derivatives 
of K-252 with the R A and R B portions modified (for K-252, see 
Japanese Kokai Patent Application No. Sho 60 [1985] -41489 and U.S 
Patent No. 455,402; for KT-5556, see Japanese Kokai Patent 
Application No. Sho 61 [1986] -176531; for derivatives of K-252, 
see Japanese Kokai Patent Application Nos. Sho 62 [1987] -155284 
and Sho 62 [1987] -155285) . 




K - 2 5 2 : R « =C0,C8, . R. =H 
KT-5556 : R. =C0,H. R, =H 



It is described in Japanese Kokai Patent Application No. Sho 
60 (1985] -41489 that K-252 is effective in inhibiting the 
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liberation of histamine and has an antiallergic effect. In 
Japanese Kokai Patent Application Nos. Sho 62 [1987] -155284 and 
Sho 62 [1987] -155285, it is described that the K-252 derivative 
has C-kinase inhibiting activity and inhibits the liberation of 
histamine. On the other hand, it is described in Japanese Kokai 
Patent Application No. Sho 61 [1986] -176531 that KT-5556 inhibits 
the liberation of histamine. In another report (M. Senzaki et 
al., J, Antibiotics, Vol. 38, p. 1437 (1985)). It was reported 
that a compound estimated to be of the same type of compound as 
K-252 and KT-5556 displayed an antibiotic effect. Also disclosed 
in this reference are compounds with R A = C0 2 CH 3 and R B = COCH 3 . 
Japanese Kokai Patent Application Nos. Sho 62 [1987] -120388 and 
Sho 62 [1987] -164628 disclosed a type of compound believed to be 
identical to K-252 and its halogen derivatives. In Japanese 
Kokai Patent Application No. Sho 62 [1987] -240689, a derivative 
with R A modified was disclosed. All of these compounds decrease 
blood pressure and have the diuretic effect. 

Also, there is a substance known as staurosporine , which has 
the structure shown below, similar to that of K-252, and which 
has antibiotic function (S. Omura et al., J. Antibiotics, Vol. 
30, p. 275 (1977); A. Furusaki et al., J. Chem. Soc. Chem. 
Commun., p. 800 (1978)); Japanese Kokai Patent Application No. 
Sho 60 [1985] -185719) . 




S Uurospori nc 



SHCH, 



Problems to be solved by the invention 

There is always a demand for the development of new 
components with high C-kinase- inhibiting activity for 
use as antiallergic agents, antithrombotic agents, 
anti-inflammation agents, and antineoplastic agent. 

Means to solve the problems 

This invention provides a type of K-252 derivative 
represented by the following formula (I) , and its 
pharmacologically tolerable salts: 




(where R 1 and R 2 , which may be identical or different from each 
other, represent hydrogen, methyl, hydroxymethyl , lower 
alkoxymethyl, lower alkylthiomethyl , lower alkylsulf inylmethyl, 
nitro, bromo, lower alkanoyl, hydroxy, lower alkanoyloxy, lower 
alkoxy, -NR«R S (where one of R 4 and R 5 represents hydrogen and the 
other represents hydrogen, lower alkanoyl, carbamoyl, lower 
alkylaminocarbonyl or phenylaminocarbonyl or both may represent 
lower alkyl) , sulfonic acid, -S0 2 NR 6 R 7 (where R 6 and R 7 , which may 
be identical or different from each other, represent hydrogen, 
lower alkyl or groups that form a heterocycle with the adjacent 
nitrogen atoms) , -OCOOR 8 (where R e represents lower alkyl or 
substituted or unsubstituted phenyl) or -OCONR 6 R 7 (where R 6 and R 7 
have the same definitions as above) ; R 3 represents hydrogen, 
chlorine, lower alkanoyl, carbamoyl or lower alkyl; X represents 
hydroxymethyl, formyl, carboxyl, lower alkoxycarbonyl , lower 
alkylhydrazinocarbonyl, -CH=N-R 9 (where R 9 represents hydroxy, 
carbamoylaminb, -NR*R 7 (where R € and R 7 have the same definitions 
as above) , guanidino, or 2-imidazolylamino) , -CONHR 10 (where R 10 
represents the residue of an a-amino acid after its amino group 
is removed; the carboxyl group of the amino acid may be 
esterified by lower alkyl or benzyl) , -CHjOCR 11 (where R 11 
represents the residue of an or-amino acid after its carboxyl 
group is removed; the amino group of the amino acid may be 
protected by benzyloxycarbonyl or t-butoxycarbonyl) , or -CH 2 Z 
(where Z represents a sugar residue represented by 




(where W represents hydrogen, methyl, ethyl, benzyl, acetyl or 
trifluoroacetyl); y represents hydroxy, lower alkanoyloxy 
carbamoyloxy or a lower alkoxy group; also, X and Y may be 
combined to form -Y-X-, which may be -0-C (CH 3 ) 2 -0-CH 2 - 



l or $»" 

-OCKHCH,- -•-C-I-OI.- (sS .^ 



(where R 12 represents lower alkyl) ; 

when X represents hydroxymethyl , carboxyl or lower 
alkoxycarbonyl, among R*. R> and r\ at least one represents a 
group other than hydrogen; when r* and R 2 represent hydrogen and 
R 3 represents acetyl, X cannot represent methoxycarbonyl at the 
same time Y represents acetoxy) . 

In the following, the compound represented by formula (I) 
will be referred to as compound (I). The same rule applies for 
the other numbered compounds. Compound (I) has not only on 
excellent C-kinase inhibiting activity, but also an excellent 
inhibiting effect in preventing the liberation of histamine, 
preventing the coagulation of blood platelets, preventing 
inflammation and inhibiting the growth of cells. 

In the definitions of the various groups in formula (I), the 
lower alkyls referred to in the lower alkoxymethyl, lower 
alkylthiomethyl, lower alkoxy, lower alkylaminocarbonyl" lower 
alkyl, lower alkoxycarbonyl and lower alkyl hydra zinocarbonyl 
include Cl-4 linear and branched alkyls, such as methyl, ethyl, 
n-propyl, i -propyl, t-butyl, n-butyl, etc. In the definitions of 
the various groups, the lower alkanoyls referred to in the lower 
alkanoyl and lower alkanoyloxy include C,. 4 linear and branched 



alkanoyls, such as formyl, acetyl, propionyl, n-butyryl, 
i-butyryl, etc. In the definitions of the various groups, 
examples of the heterocycles formed include pyrrolidine, 
piperidine, N-substituted piperazine, morpholine, N-substituted 
homopiperazine, etc. Examples of the substituents include 
methyl, ethyl and other lower alkyls, as well as 
i -propylaminocarbonylme thyl , etc . 

In the definition of R 8 examples of the substituents of the 
substituted phenyl include lower alkyl, lower alkoxy, nitro, 
halogen, etc. In this case, the types of lower alkyl and lower 
alkoxy are identical to those listed above, and examples of 
halogen include fluorine, chlorine, bromine and iodine. 

In the definitions of r» and R", examples of a-amino acids 
include glycine, alanine, valine, proline, etc. They may be L-, 
D- or racemic materials. The types of the lower alkyls referred 
to in the lower alkyl esters of the amino acids also include the 
aforementioned types. 

When compound (I) is an acidic compound, it is possible to 
form its base addition salt, and when it is a basic compound, it 
is possible to form an acid addition salt. In this case, the 
acidity is realized by means of carboxy, etc., when X includes an 
or-amino acid residue; the basicity is realized by means of amino 
in R\ -CH=N-R3 (except when R* = OH) in (di-) lower alkylamino 
and X, and, when an or-amino acid group is contained, ~ 

St" 

-o-c=x-ch,- in amino-Y-X-, etc. Examples of 

the base addition salts of compound (I) include the ammonium 
salt, lithium salt, sodium salt, potassium salt and other alkali 



metal salts, calcium salt, magnesium salt and other alkaline- 
earth salts, salts of triethylamine, morpholine, piperidine 
dicyclohexylamine and salts of other organic bases, salts of 
arginine, lysine and salts of other basic amino acids etc 
Examples of the acid addition salts of compound (I) include the 
hydrochloride salt, hydrobromide salt, sulfate salt, nitrate 
salt, formate salt, acetate salt, benzoate salt, maleate salt 
fumarate salt, succinate salt, tartrate salt, citrate salt 
oxalate salt, methanesulf onate salt, toluenesulf onate salt' 
aspartate salt, glutamate salt, etc. The nontoxic and 
pharmacologically tolerable salts, such as the aforementioned 
base addition salts and acid addition salts, are preferred 
However, other salts are also useful for isolation and 
refinement . 

The compound in this invention is prepared in a conventional 
stereospecific reaction from optically active K-252. Also, all 
of the possible sterioisomers and their mixtures are also 
included in this invention. 

In the following, the manufacturing method of compound (I) 
in this invention will be explained. However, the manufacturing 
method of compound (I) is not limited to the method explained in 
the following. 

Compound (I) may be prepared using various preparation 
methods from K-252 and the compounds represented by following 
formulas (I la and b) derived from it: 
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<n. ) (x* =cooh> 

(0» ) (X« =CH,OH) 



Compound (Ha) is disclosed in Japanese Kokai Patent Application 
No. Sho 61 [1986] -176531, and compound (lib) is disclosed in 
Japanese Kokai Patent Application No. Sho 62 [1987] -155285 (see 
Reference Example 5) . 

In the manufacturing method to be presented in the 
following, when the defined groups vary under the conditions of 
the implementation method or when the method is inappropriate for 
implementation, the conventional methods often used in organic 
synthetic chemistry, such as the protection and deprotection of 
functional groups, or other means (for example, see: Green: 
"Protective groups in organic synthesis," published by John Wiley 
and Sons, Inc. (1981)) can be adopted easily (for example, see 
Application Example 2) . 

In the formulas, tables, etc., to be presented below, the 
symbols Me, Et, Pr, Bu, Ph, Ac, Bzl, Cbz, and Ts stand for 



methyl, ethyl, propyl, butyl, phenyl, acetyl, benzyl, 
benzyloxycarbonyl and toluenesulfonyl groups, respectively. 



Method 1 - Synthesis of compound (I-l) with functional groups 
R 1 and/or R 2 



1-1. Compound (I-l-l) and/or (1-i-i'J with R 1 and/or R 2 
representing nitro 




Key: l Nitration 
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(where X, Y, and R 3 have the same meanings as above) . 

Compounds (I-i-i) and/or (I-i-i<) can be obtained in a 
reaction between compound (III-i) (compound with R 1 and R 2 
representing hydrogen in compound (I), and compound (II)) and an 
appropriate nitrating agent, such as nitronium tetraf luoroborate 
in a medium inert to the reaction. The amount of the nitrating ' 
agent is usually in the range of l-i.i E q with respect to 
compound (III-i) . Examples of the inert solvents include 
sulfolane, acetonitrile, chloroform, etc. The reaction is 
carried out at a temperature in the range of room temperature to 
80 °C and is usually carried out for 1-2 h. 



1-2. Compound (1-1-2) with R 1 and/or R 2 represent -NR 4 R 5 



l-2a. Compound (I-l-2a) and/or (I-l-2a') with R 4 and R 5 
representing hydrogen 



( i -1-1 jl 



ua/tta! 
(i -i-r ) 




( l -l-2a) <R'«=H) 
<l -l-2»' )(R"=HH.) 



Key: 1 And/or 

2 Reduction 



(where X, Y, and R 3 have the same meanings as above, and R 2a 
represents hydrogen or amino) . 

Compounds (I-i-2a) and/or <l-i-2a') are prepared by means of 
reduction using an appropriate reduction method, such as 
catalytic reduction on the nitro substances (I-l-i) and/or 
(1-1-1'). The type of catalyst includes 5-10% palladium/carbon, 
etc., in an amount in the range of 0.1-0.5 times the weight of 
compound (I-l-la) . Examples of the inert solvents include 
tetrahydrofuran (THF) , dimethyl formamide (DMF) , etc. The 
reaction is usually carried out at room temperature for 
1 h to l day. 



In the description of method 1 in the following, although 
there are cases in which there is no special description for the 
manufacturing method of the 2 -substituted substance 
(R 1 = R 2 * H) , the same conditions as those in the manufacturing 
method of the aforementioned 1-substituted substance can be 
applied. 

l-2b. Compound I-i-2b with R« and R* representing alkyl 




Key: l Reducing agent 

(where X, Y and R 3 have the same meanings as above, and R<* 
represents hydrogen or lower alkyl) . 

Compound (I-i-2b) is obtained in a reaction of the" amine 

U-l-2a) and the aldehyde (IV) with an appropriate reducing 
agent, such as sodium cyanoborohydride , in an inert solvent. 
Usually, the amount of compound (IV) is present in significant 
excess with respect to compound (I-i-2a) , and the amount of the 
reducing agent is 1-2 Eq. The inert solvent used is prepared as 



a 1,1 solvent mlx ture of THF and an appropriate alkanol. such a 
methanol. The reaction is usually carried out at room 
temperature for 0.5-1 h. 

l-2c. Compound (I -l-2o) with R* (or R= representing alkanoyl 




Key : 1 or 

2 Base 



(where X, Y, R3 and R<> have the same meanings as above) . 

Compound (l-i- 2c ) is manufactured in a reaction between 
amine (I-l-2a) and an acylating agent ((R"C0) 2 0 or R-COCL etc ) 
« the presence of a base. Examples of the bases that can be " 
used include pyridine, triethylamine, etc. The amount of the 
acylating agent used is usually in the range of 5-10 Eg with 
respect to compound (I-l-2a) . The reaction is usually carried 
out using pyridine as a solvent at room temperature for 1-6 h 



l-2d. Compound (I-l-2d) with R« (or R s representing carbamoyl 



( I -l-2i) 



KOCJI 



NHCONH, 




(where X, Y and R 3 have the same meanings as above) . 

Compound (I-l-2d) is prepared in a reaction between amine 

(I-l-2a) and potassium cyanate, in an amount of about 5 Eq in a 
solvent mixture of THF, acetic acid and water (10:1:1). The 
reaction is usually carried out at room temperature for about 
1 h. 



l-2e. Compound (I-l-2e) with R 4 (or R 5 ) representing 
alkylaminocarbonyl or phenyl aminocarbonyl 



(I -l-2i) 




* ( i - l -2 e) 
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4b 



(where X, Y and R 3 have the same meanings as above, and R 
represents lower alkyl or phenyl) . 

Compound (I-l-2e) is obtained in a reaction between - amine 

(I-l-2a) and isocyanate (V) in an inert solvent, and, if 
necessary, in the presence of a base. Examples of the bases that 
can be used include triethylamine, etc. With respect to compound 

(I-l-2a), the amount of compound (V) is usually in the range of 
2-3 Eq, and the amount of the base used is in the range of 
1-2 Eq. Examples of the inert solvents that can be used include 
dichloromethane, chloroform, etc. The reaction is usually 
carried out at room temperature for 1-5 h. 

1-3. Compound (1-1-3) with R 1 and/or R 2 representing alkanoyl 

l-3a. Compound (I-l-3a) and/or (I-i-3a') with formyl used as the 
alkanoyl 
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I ( I — I — 3 a ' ) 



(where X, Y and R 3 have the same meanings as above) . 

Compound (I-l-3a) and/or (I-l-3a') is formed in a reaction 
between compound (III-l) and dichloromethyl methyl ether in an 
inert solvent containing an appropriate Lewis acid, such as 
titanium tetrachloride. With respect to compound (III-l) , the 
amount of dichloromethyl methyl ether used is usually in the 
range of 1-2 Eq, and the amount of titanium tetrachloride is 
usually in the range of 5-7 Eq. Dichloromethane is usually used 
as the inert solvent. The reaction is carried out at room 
temperature for 1-12 h. 



23 

l-3b. Compound (I-l-3b) and/or <l-i- 3 b') with alkanoyl of a type 
other than formyl 
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(where X, Y, and R 3 have the same meanings as above, and R la 
represents alkyl) . 

Compounds (I-l-3b) and/or (I-l-3b') are formed in a reaction 
between compound (III-l) and acid chloride (VI) in an inert 
solvent containing an appropriate Lewis acid, such as aluminum 
chloride. With respect to compound (III-l) , the amount of 
compound (VI- 1) used is usually in the range of 1 Eq, and the 
amount of aluminum chloride is usually 5 Eq. Dichlorome thane, 
chloroform, etc., is usually used as the inert solvent. The 
reaction is carried out under ice cooling for 1-12 h. 

1-4. Compound (1-1-4) with R 1 and/or R 2 representing alkanoyloxy 




x 

< I - 1 - 4 , 



Key : 1 Or 

2 m-Chloroperbenzoic acid 

(where X, Y and RMiave the same meanings as above, and R lb 
represents hydrogen or lower alkyl) . 

Compound (1-1-4) is formed in a reaction between alkanoyl 
substance (I-l-3a) or (I-l-3b) and an appropriate type of 
oxidizing agent, such as m-chloroperbenzoic acid, in an inert 
solvent, such as chloroform. With respect to compound (I-l-3a) 
or (I-l-3b), the amount of the oxidizing agent used is usually 
5 Eq, and it is used twice in 1 h. The reaction is usually 
carried out with heating under reflux for 2-12 h. 

Corresponding to the aforementioned reaction formula, it is 
also possible to form the 2 -substituted alkanoyloxy substance 
(1-1-4') from the 2-substituted alkanoyl substance (I-l-3a') or 
(I-l-3b / ) under the same conditions. 

1-5. Compound (1-1-5) with R 1 and/or R 2 representing hydroxy 



( i 




x 

( i - l - 5 ) 



Key: 1 Hydrolysis 

(where X, Y and R 3 have the same meanings as above) . 
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Compound (1-1-5) is formed by the alkaline hydrolysis of 
alkanoyloxy substances (1-1-4). The reaction between compound 
(1-1-4) and sodium methylate, sodium ethylate or another sodium 
lower alkoxide is carried out in an inert solvent. The amount of 
the base with respect to compound (1-1-4) is usually in the range 
of 5-7 Eq. Examples of the inert solvents that can be used 
include dichloromethane, THF, etc. The reaction is carried out 
at a temperature in the range of 0°C to room temperature for 
3-30 min. 

Also, the corresponding 2 -substituted hydroxy substance 
(1-1-5') can be formed from the 2-substituted alkanoyloxy 
substance (1-1-4') under the same conditions. 

1-6. Compound (1-1-6) with R 1 and/or R 2 representing alkoxy 



( I -1-5) 




Key: l Base 

(where X, Y and R 3 have the same meanings as above, R lc represents 
lower alkyl, and Hal represents a halogen atom) . 

Compound (1-1-6) is formed in a reaction between hydroxy 
substance (1-1-5) and a lower alkyl halide (VII) in an inert 
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solvent containing base. For the lower alkyl halide, the iodide 
and bromide are preferred, as they have high reactivity. 
Examples of the bases that can be used include sodium halide 
potassium t-butoxide, etc. With respect to compound (I-1-5) ' the 
amount of compound (VII) and base is usually 1 Eq. Examples 'of 
the inert solvents include DMF and THF. The reaction is usually 
carried out at a temperature in the range of 0°C to room 
temperature, for 20 min to 1 h. 

Also, the corresponding 2 - substituted alkoxy substance 
(1-1-6') can be formed from 2-substituted hydroxy substances 
(1-1-5') under the same conditions. 

1-7. Compound (I-1-7) with and/or R 2 representing 
hydroxymethyl 



( I -l-3a>- 



3 k. 

H7 




CH.OK 



( i - I - 7 ) 



Key: l Reduction 

(where X, Y and R 3 have the same meanings as above) . 

Compound (1-1-7) is formed in a reaction between aldehyde 
(I-l-3a) and an appropriate reducing agent, such as sodium 
borohydride, in an inert solvent. With respect to compound 
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(I-l-3a), the amount of the reducing agent used is usually in the 
range of 2-3 Eq. The inert solvent used in this case is usually 
a 1:1 solvent of chloroform and methanol. The reaction is 
usually carried out under ice cooling for 0.5-1 h. 

1-8. Compound (1-1-8) with R 1 and/or R 2 representing alkoxymethyl 



( I -1-7) 




I 

(1-1-8) 



Key: l Acid 

(where X, Y and R 3 have the same meanings as above, and R ld 
represents lower alkyl) . 



Compound (1-1-8) is formed in a reaction between 
hydroxymethyl substances (1-1-7) and lower alkyl alcohol (VIII) 
in an inert solvent and in the presence of an appropriate acid 
catalyst, such as camphorsulfonic acid. With respect to compound 
(1-1-8), usually, the amount of compound (VII) is present in 
significant excess, and the amount of the acid is 1 Eq. Examples 
of the inert solvents that can be used include chloroform, etc. 
The reaction is usually carried out with heating under reflux for 
5-10 h. 



1-9. Compound (1-1-9) with R 1 and/or R 2 representing 
alkylthiomethyl 
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Key: 1 Acid 

(where X, Y and R 3 have the same meanings as above, and R le 
represents lower alkyl) . 

Compound (1-1-9) is formed in the reaction between 
hydroxymethyl substance (1-1-7) and lower alkylthiol (IX) in an 
inert solvent containing an appropriate acid catalyst, such as 
camphorsulfonic acid. With respect to compound (1-1-7), the 
amount of compound (IX) used is usually in the range of 5-10 Eq, 
and the amount of the acid is 1 Eq. Examples of the inert 
solvents that can be used include chloroform, etc. The reaction 
is usually carried out at room temperature for 2-3 h. 
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1-10. Compound (I-i-io) with R 1 and/or R 2 representing 
alkylsulfinylmethyl 



< l -1-9) 




I 

(I-I-IO) 



Key: 1 m-Chloroperbenzoic acid 

(where X, Y R 3 and have the same meanings as above) . 

Compound (1-1-10) is formed by the oxidation of 
alkylthiomethyl substance (1-1-9) by stirring at room temperature 
for 1-6 h with 1 Eq of m-chloroperbenzoic acid in chloroform. 




representing methyl 



<«- i -M) 
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Key: 1 Raney Ni 

(where X, Y and R 3 have the same meanings as above) . 

Compound (I-l-n) is formed by means of heating 
alkylthiomethyl substance (I-1-9) under reflux for 5-7 h in the 
presence of Raney nickel in an amount in the range of 0.1-0.5 
times the weight of compound (I-1-9) in ethyl acetate. 



1-12 



Compound (I-1-12) with R> and/or R> representing bromo 




(where X , Y and R 3 have the same meanings as above) . 

Compound (I -1-12) is formed by a reaction for l day between 
compound (Ili-i) and 2-2.5 Eq of bromine by stirring at room 
temperature in pyridine . 



1 
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1-13. Compound (1-1-13) with R 1 and/or R 2 representing sulfonic 
acid 



CiSO.H /\ J( )V ^\ en it 




(where X, Y and R 3 have the same meanings as above) . 

Compound (1-1-13) is formed in a reaction between compound 

(ITI-1) and chlorosulfonic acid in an inert solvent, such as 
chloroform, in the presence of molecular sieve 4A. With respect 
to compound (III-i) , the amount of chlorosulfonic acid used is 
usually ^ in the range of 2-2.5 Eq, and the weight of molecular 
sieve 4A used is identical to that of compound (III-i) . The 
reaction is carried out at a temperature in the range of -10°C to 
10°C for 1-6 h. 




(where X, Y, R 3 , R 6 , and R 7 have the same meanings as above) . 

Sulfonic [sic; sulfonyl] chloride (X) is formed in a 
reaction between sulfonic acid (I-1-13) and phosphorus 
pentachloride or phosphorus oxychloride with heating under reflux 
for 1-6 h. with respect to compound (1-1-13), the amount of 
phosphorus pentachloride used is 2 Eg, and the amount of 
Phosphorus oxychloride used is 10 Eg. Then, compound (1-1-14) is 



formed in a reaction between compound (X) and amine (XI) in an 
inert solvent, such as DMF, forming compound (1-1-14) . Example 
of bases that can be used include pyridine, triethylamine, etc. 
With respect to compound (X) , the amount of the base used is 
2-3 Eq. The amount of compound (XI) used with respect to 
compound (X) is 4-5 Eq. The reaction is carried out at a 
temperature in the range of 0°C to room temperature for 1-12 h. 

1-15. Compound (1-1-15) with R 1 and/or R 2 representing -OCOOR 8 



( I -1-5) 




x 

(1-1-15) 



Key: 1 Base 

(where X, Y, R 3 and R 8 have the same meanings as above) . 

Compound (1-1-15) is formed in a reaction between hydroxy 
substance (1-1-5) and acid chloride (XII) in the presence of an 
appropriate type of base, such as triethylamine, in an inert 
solvent, such as THF. With respect to compound (1-1-5), the 
amount of compound (XII) used is 1-2 Eq, and the amount of base 
used is 2-2.5 Eq. The reaction is carried out at a temperature 
in the range of 0°C to room temperature for 0.5-6 h. 




(where X, Y, R\ r«, and R 7 have the same meanings as above) . 

Compound (1-1-16) is formed in a reaction between 
p-nitrophenoxy substance (I-l-l5a) (compound (I-1-15) in which R' 
= p-nitrophenoxy) and amine (XI) in an inert solvent, such as 
DMF. With respect to compound (I-l-i5a) , the amount of compound 
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(XI) used is 1-1.2 Eq. The reaction is carried out at a 
temperature in the range of 0°C to room temperature for 0.5-6 h. 

Method 2 . Synthesis of compound (1-2) with functional groups in 
R 3 



2-1. Compound (1-2-1) with R 3 representing alkyl 



a 




..vy 

r-^V ( E — 2 ) 



R"-Ha/ (XIII) 
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Key: 1 Base 

(where X; Y, R\ R* and Hal have the same meanings as above, and 
R 3a represents lower alkyl) . 

Compound (1-2-1) is formed in a reaction between compound 

(III-2) (compound in which R 3 in compound (I) represents 
hydrogen, and compound (II)) and lower alkyl halide (XIII) in an 
inert solvent in the presence of a base . The preferred types of 
compound (XIII) include highly reactive iodides and bromides. 
Examples of the bases that can be used include sodium hydroxide, 
potassium t-butoxide, etc. With respect to compound (III-2) , the 
amount of compound (XIII) used is usually in the range of 1-3 Eq. 
Examples of the inert solvents that can be used include DMF and 
THF. The reaction is carried out at a temperature in the range 
of 0°C to room temperature for 20 min to 1 h. 

2-2. Compound (1-2-2) with R 3 representing alkanoyl 



<R'*CO),0 Utt 
R"C0Cf 
( ffi -2) 




Key : 1 Or 

2 Base 
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(where X, Y, R 1 , R 2 , and R 3a have the same meanings as above) . 

Compound (1-2-2) is formed in a reaction between compound 
(III-2) and acylating agent ( (R 3a C0) 2 0 or R 3a COCl, etc.) under the 
same conditions in method l-2c. 

2-3. Compound (1-2-3) with R 3 representing chlorine 



(m-2) 




(where X, Y, R 1 and R 2 have the same meanings as above) . 

Compound (1-2-3) is formed in a reaction between compound 

(III -2) and an appropriate chlorinating agent, such as 
N-chlorosuccinimide (NCS) in an inert solvent. With respect to 
compound (III-2) , the amount of the chlorinating agent used is 
usually l Eq. Examples of the inert solvents that can be used 
include chloroform and dichloromethane . The reaction is carried 
out, with heating for 1-24 h. 



2-4. Compound (1-2-4) with R 3 representing carbamoyl 
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<m-2) 




(where X, Y, R 1 and R 2 have the same meanings as above) . 

Compound (1-2-4) is formed in a reaction between compound 

(III -2) and an appropriate carbamoylating agent, such as 
chlorosulfonyl isocyanate, in an inert solvent, such as THF. The 
reaction is carried out with stirring under ice cooling for 1-3 
h, followed by adding water and then stirring with heating at 
70-80°C for 0.5-1 h. With respect to compound (III-2) , the 
amount of the carbamoylating agent used is usually in the range 
of 1-10 Eq. The amount of water is a significant excess. 
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Method 3. Synthesis of compound (1-3) with X modified 
3-1. Compound (1-3-1) with X representing alkoxycarbonyl 




C0,H 



R"0H (XIV) / 
S0C£ , 




(where X, Y, R 1 , R 2 and R 3 have the same meanings as above, and R 13 
represents lower alkyl) . 

Compound (1-3-1) is formed in a reaction carried out by 
adding alcohol (XIV) and an excess of thionyl chloride, followed 
by heating with reflux. The amount of thionyl chloride is 
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usually about 1/10 (by volume) the amount of compound (XIV) , 
which is also used as the solvent. The reaction is carried out 
at 80-100°C for 1 h to 1 day. 




COKHR" 



Key: 1 Deprotection < I — 3 — 2 ) 

(where X, Y, R 1 , R 2 , R 3 and R 10 have the same meanings as above) . 

Compound (1-3-2) is formed in a reaction between compound 
(XV) and a-amino acid lower alkyl ester or benzyl ester (XVI) in 
an inert solvent . With respect to compound (XV) , the amount of 
compound (XVI) is usually about 10 Eq. When the acid salt of 
compound (XVI), such as hydrochloride salt, is used, it is 
necessary to add an equimolar amount of a tertiary amine, such as 
triethyl amine. Examples of the solvents that can be used include 
chloroform, etc. The reaction is carried out at 0°C to room 
temperature for 1 h to 1 day. 

Also, when compound (I -3 -2a) with a free carboxyl group of 
the amino acid is required as compound (1-3-2) , it can be 
prepared by deprotection of ester (1-3 -2b) by a conventional 
method. For example, when compound (1-3 -2b) is a lower alkyl 
ester, compound (I-3-2a) can be prepared by hydrolysis of 
compound (I-3-2b) at room temperature for 0.5-6 h in aqueous THF 
with potassium hydroxide. Also, for the benzyl ester, the same 
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type of compound (I-3-2a) can be formed using the catalytic 
reduction method described in method (I -2a) . 

3-3. Compound (1-3-3) with X representing alkylhydrazinocarbonyl 



(XV) 




CONHHHR" 
( I - 3 - 3 ) 



(where Y,.R X , R 2 , R 3 and R 13 have the same meanings as above) . 

Compound (1-3-3) is formed in a reaction between acid 
chloride (XV) prepared in method 3-2 and hydrazines (XVII) under 
the same conditions as in method 3-2. 
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3-4. Compound (1-3-4) with X representing formyl 




CO.R" 

(0-3 b ) 




CHO 

< I - 3 - 4 ) 



Key: 1 Reduction 

(where Y, R 1 , R 2 R 3 and R 13 have the same meanings as above) . 

Compound (1-3-4) is formed in a reaction between compound 
(III-3b) (compound (1-3-1)) and K-252, as well as an appropriate 
type of reducing agent, such as lithium aluminum hydride, in THF. 
The amount of the reducing agent used is usually 1 Eq. The 
reaction is carried out under ice cooling for 1 h. 
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3-5. Compound (1-3-5) with X representing -CH=N-R 9 



( I -3-0 




CH=N-r 

(I - 3 - S ) 



(where Y, R l , R 2 R 3 and R 9 have the same meanings as above) . 

Compound (1-3-5) is formed in a reaction between compound 

(1-3-4) and amines (XVII) in a mixture of THF and water (10:1). 
The amount of compound (XVII) , which is usually in the form of 
its hydrochloride salt, hydrobromide salt or sulfate salt, is 
usually in the range of 5-10 Eq. The reaction is carried out at 
room temperature for 1 h to 1 day. 



3-6. Compound (1-3-6) with X representing -CH^COR 11 
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Key: 1 Deprotection 

(where Y, R 1 , R 2 , R 3 and R 11 have the same meanings as above) . 

Compound (1-3-6) is formed in a reaction between 
hydroxymethyl substance (III-3c) (compound with X representing 
hydroxymethyl in compound (I) and compound (lib)) and the 
anhydride (XIX) of an a-amino acid in an appropriate solvent and 
in the presence of a base. The amount of base, which may be 
triethylamine, N,N-dimethylaminopyridine, etc., is usually in the 
range of 1-2.4 Eq with respect to compound (III-3c) . The amount 
of compound (XIX) used is in the range of 1-1.2 Eq with respect 
to compound (II I -3c) . Examples of the solvents that can be used 
include THF, DMF, etc. The reaction is carried out at a 



temperature in the range from room temperature to about 100 °C for 
1-12 h. 

Al so, when compound (1-3 -6a) with the amino group of amino 
acid in free form is desired as compound (1-3-6), deprotection 
may be carried out by a conventional method. For example, when 
the protecting group is benzyloxycarbonyl , compound (I-3-6a) can 
be formed using the catalytic reduction method described in 
method l-2a. 



7. Compound (1-3-7) with X representing -CH 2 Z 
7a. Compound (l-3-7a) with Z representing .o^ 0 ^]'^ 

< I - 3 - 7 a ) 

* — ( (XX) 



(DI- 3 c) 



UBS 



.. CH,0_( \_ 0 «. 

b/ * OK, 
(XXI) 



n-Bu.SnH 



A I B N 



01 




Off 



"-3-?a, 



) 
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Key: 1 Deprotection 

(where W x represents W, excluding hydrogen in its definition; Y, 
R 1 , R 2 , R 3 and W have the same meanings as above) . 

Chloride (XXI) is formed in a reaction between (III -3c) and 
tri-O-substituted-glucaric acid (XX) in a solvent inert to the 
reaction, such as chloroform, and in the presence of 
N-bromosuccinimide (NBS). With respect to compound (III-3c), the 
amount of the NBS is in the range of 1^5 Eq, and the amount of 
compound (XX) is in the range of 1-1.5 Eq. The reaction is 
usually carried out at room temperature in the dark for 6 h to 
1 day. 

Then, dechlorinated substance (1-3 -7al) is formed in a 
reaction between compound (XXI) and tributyltin hydride in the 
presence of a, a' -azobisisobutyronitrile (AIBN) in a solvent inert 
to the reaction, such as toluene. The amounts of tributyltin 
hydride and AIBN should be in the range of 1.5-2 Eq with respect 
to compound (XXI) . The reaction is usually carried out at 
60-100°C for 1-12 h. 

Also, when compound (1-3 -7a 2 ) with W representing hydrogen 
is desired as compound (I-3-7a) , deprotection may be carried out 
using the conventional method for the protecting group in 
compound (1-3-1^) . For example, when W x represents acetyl in 
compound (1-3-1^) , it is possible to form compound (I-3-7a 2 ) by 
reacting said compound (I-3-7a 1 ) with 3-6 Eq of sodium hydroxide 
or aqeous ammonia in aqueous THF at room temperature for 1-12 h. 
Also, when W x represents benzyl, the catalytic reduction method 
described in method l-2a can be used. 
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3 -7b. Compound (1-3 -7b) with Z representing [a] [see orig. p. 16] 
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Key: l Deprotection 
2 Base 

(where R 1 , R 2 , R 3 , and W have the same meanings as above) . 

First of all, tosyl substance (XXII) is formed in a reaction 
between hydroxymethyl substance (III-3c) ' (compound with Y 
representing hydroxy in compound (III-3c) ) and p-toluenesulfonyl 
chloride (TsCl) in a solvent inert to the reaction and in the 
presence of a base. Examples of the bases that can be used 
include triethylamine, pyridine, N,N-dimethylaminopyridine, 
sodium hydride, etc. Examples of the inert solvents that can be 
used include THF, dioxane, chloroform, etc. With respect to 
compound (III-3c)', the amounts of p-toluenesulfonyl chloride and 
base are in the range of 2-3 Eq. The reaction is usually carried 
out at a temperature in the range of 0°C to room temperature for 
1 h to 1 day. 

Then, epoxide (XXIII) is formed in a reaction between 
compound (XXII) and 1-2 Eq of sodium hydride. The reaction is 
usually carried out in THF or dioxane at room temperature for 1-6 
h. 

Also, compound (1-3 -7b) is formed in a reaction between 
compound (XXIII) and thioglucose sodium salt (XXIV) in an inert 
solvent, such as DMF. 

With respect to compound (XXIII), the amount of compound 
(XXIV) used is in the range of 1-1.5 Eq. The reaction is usually 
carried out at a temperature in the range from room temperature 
to 50°C for 1-12 h. 
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3-8. Compound (1-3-8) with X representing hydroxymethyl 



Compound (1-3-8) with X representing hydroxymethyl may be 
prepared from compound (lib) as the starting material, or it m, 
be prepared by reducing alkoxycarbonyl compound (I -3-1) . 



(where Y, R 1 , R 2 and R 3 have the same meanings as above) . 

Compound (1-3-8) is formed in a reaction between compound 

(1-3-1) and an appropriate type of reducing agent, such as sodium 
borohydride, in an appropriate type of inert solvent, such as 
aqueous THF. The amount of the reducing agent used is in the 
range of 3-5 Eq. The reaction is usually carried out under ice 
cooling for 1-6 h. 




( ( 



3 - 8 ) 



Key: 1 



Reduction 



Method 4. Synthesis of compound (1-4) with Y modified 
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4-1. Compound (1-4-1) with Y representing alkanoyloxy 




(1-4-1) 

Key : l or 

(where X, R 1 , R 2 and R 3 have the same meanings as above and R 14 is 
lower alkyl) . 

Compound (1-4-1) is formed in a reaction between hydroxy 
substance (III -4a) (compound with Y representing hydroxy in 
compound (I) ) and an acylating agent ((R"CO) 2 0 or R"C0C1) in the 
presence of a base. Examples of bases include pyridine, 
triethylamine, etc. The amount of the acylating agent used is i: 
the range of 1-2 Eq with respect to compound (III-4a) . The 
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reaction is usually carried out in pyridine as the solvent at 
room temperature for 1-12 h. 

4-2. Compound (1-4-2) with Y representing carbamoyloxy 



(IB -4b) 




(I - 4 — 2 ) 



(where X, R 1 , R 2 , and R 3 have the same meanings as above) . 

Compound (1-4-2) is formed in a reaction between compound 
(III-4b) (compound (III-4a) and compound (II)) and a 
carbamoylating reagent, such as chlorosulfonyl isocyanate, under 
the same conditions as those in method 2-4. 

4-3. Compound (1-4-3) with Y representing alkoxy 




(1-4-3) 
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Key: 1 Base 

(where X, R 1 , R 2 , R 3 , and Hal have the same meanings as above and 
R 15 represents alkyl) . 

Alkyl substance (1-4-3) can be formed in a reaction between 
compound (III-4a) and lower alkyl halide (XXV) in an inert 
solvent in the presence of sodium hydroxide, potassium t-butoxide 
or another base. The preferable type of compound (XXV) is the 
highly reactive iodide or bromide. The amounts of compound (XXV) 
and base used with respect to compound (III~4a) is 1 Eq. 
Examples of the inert solvents include DMF, THF, etc. The 
reaction is usually carried out at a temperature in the range 
from 0°C to room temperature for 20 min to 1 h. 



Method 5. Synthesis of -Y-X- compound (1-5) 
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(where R 1 , R 2 and R 3 have the same meanings as above) . 

Compound (1-5-1) is formed in a reaction between compound 
(III-5a) (compound (I) with X representing hydroxymethyl and with 
Y representing hydroxy; also [designated] compound (lib)) and 
2,2-dimethoxypropane, usually in an amount of 5 Eq, in chloroform 
in the presence of an appropriate type of acid catalyst, such as 
camphor sulfonic acid (in an amount of 0.1-0.5 Eq with respect to 
compound (III-5a) ) , with heating under reflux for 1-12 h. 

5-2. Compound (1-5-2) with -Y-X representing 

s 

-OCXHCH,- 




( I — 5 — 2 ) 
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Key : 1 1,1' -Thiocarbonyldiimidazole 

(where R 1 , R 2 and R 3 have the same meanings as above) . 

In the reaction, first of all, azide substance (XXVI) is 
formed in a reaction between the tosyl substance (XXII) prepared 
in method 3 -7b and sodium azide, usually with an amount in the 
range of 1-2 Eq, in an inert solvent. Examples of the inert 
solvents that can be used include DMF, dimethyl sulfoxide, THF, 
etc. The reaction is usually carried out at room temperature for 
1 h to 1 day. 

Then, amine substance (XXVII) is formed in a reaction 
between compound (XXVI) and 2-6 Eq of lithium aluminum hydride in 
an inert solvent. Examples of the inert solvents that can be 
used include THF, dioxane, etc. The reaction is usually carried 
out at a temperature in the range from 0°C to room temperature 
for 1-6 h. 

Then, compound (1-5-2) is formed in a reaction between 
compound (XXVII) and 1-2 Eq of 1, 1' -thiocarbonyldiimidazole in 
DMF under ice cooling for 1-2 h. 



5-3. Compound (1-5-3) with -Y-X representing 
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0-C=N-CH,- 




( where R 1 , R 2 , R 3 , R 12 and Hal have the same meanings as above) . 

Compound (1-5-3) is formed in a reaction between compound 
(1-5-2) obtained in method (5-2) and lower alkyl halide (XXVII) 
in DMF. The preferable type of compound (XXVII) is the highly 
reactive iodide. The reaction is usually carried out at room 
temperature for 1-12 h. 

As explained above, by implementing methods 1-5 in an 
appropriate combination, it is possible to form compound (I) with 
the desired functional groups at the desired positions. 

After the aforementioned process of operation, the product 
is isolated and refined using the conventional methods"adopted in 
the organic synthesis, such as extraction, crystallization, 
chromatography, etc., which may be combined appropriately. 

Compound (I) and its pharmacologically tolerable salts have 
not only excellent C-kinase inhibiting activity, but also 
excellent inhibiting effect in preventing the liberation of 
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histamine, preventing coagulation of blood platelets, preventing 
inflammation, etc. Consequently, they are expected to find 
application as the active ingredient in drugs. The drug 
formulations prepared in this case usually contain an effective 
dose of compound (I) or its pharmacologically tolerable salt and 
at least one type of pharmacologically tolerable medicinal 
vehicle. The dose of the drug formulation depends on the 
administration method, treatment period, age, substance weight, 
etc., and the daily dose is usually in the range of 0.5-1 mg/kg 
of the substance weight of the patient in case of oral or nonoral 
administration (such as injection, liniment, inhalation, etc.) 
Various forms can be adopted for the formulations, such as 
tablets, pills, powder, granules, capsules, ointment, solution 
for injection, etc. Examples of the medicinal vehicles that can 
be used for forming the formulations include lactose, dextrose, 
sucrose, sorbitol, mannitol, glucose, cyclodextrin, talc, starch, 
methylcellulose, gelatin, gum arabic, polyethylene glycol, 
carboxymethylcellulose, hydroxypropylcellulose, sodium benzoate, 
sodium hydrogen sulfite, aluminum stearate, magnesium stearate, 
vegetable oils, white vaseline, for distilled water injection, 
etc . , which can be selected appropriately for use . The 
formulation contains 0.01-85 wt% of compound (I) or its 
pharmacologically tolerable salt. , 

In addition, compound (I) has displayed significant activity 
in inhibiting the growth of cancerous cells, such as human 
cervical cancer cells (Hela cells) , human breast cancer cells 
MCF7, human colon cancer cells COLO 320 DM, human lung 
differentiated squamous cancer cells PC-10, etc. Consequently, 
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compound (I) can be used as an effective ingredient in 
antineoplastic drugs. 

When compound (I) is to be administered as an antineoplastic 
drug, with a dose in the range of 0.01-20 mg/kg, the compound is 
usually administered by means of intraveneous injection in the 
form of an injection solution prepared by dissolving it in 
physiological saline containing glucose, lactose and mannitol. 
Also, it is possible to perfppn f reeze-drying based on the method 
defined in the Japanese Pharmacopoeia. Also, it may be blended 
with sodium chloride to form a powdered injection agent. Also, 
it may blended with salts as required for medical application, ' 
such as the pharmacologically tolerable diluents, adjuvants, 
and/or vehicle. When it is used as an injection solution, it is 
preferred that an adjuvant be used at the same time for 
increasing the solubility. The dose should be selected 
appropriately according to the age and symptoms of the patient. 
The administration schedule can be adjusted according to the 
symptoms and the dose. Usually, it is administered once daily 
(for a single time or consecutively for several days) , 1-3 times 
weekly, or once in three weeks in an intermittent manner. The 
drug can be administered either orally or rectally. with oral 
administration, appropriate types of adjuvants can be added, and 
the forms of the drug include tablets, powder, granules, syrup, 
ointment, etc. — 



Application examples 



Table I lists the typical examples of compounds (I) prepared 
using the aforementioned manufacturing methods. Table II lists 
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the corresponding intermediate substances. The manufacturing 
examples of compounds (I) are presented in the application 
examples; the manufacturing examples of the intermediate 
substances are presented in the reference examples; the 
pharmacological activities of typical compounds (I) are shown in 
the experimental examples, and examples of formulations of 
typical compounds (I) are shown in the reference examples. 
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( i ) 





Sa 


R* 


R J 


V 


X 


Y 


1 


1 


NHt 


H 


Ac 


CQ,«c 


OAc 


2 




XH, 


NHi 


Ac 


C0,«e 


OAc 


3 


2 


KH, 


H 


H 


C0,«e 


OH 


4 


3 


NHi 


NHi 


H 


CO, Me 


OH 


5 


4 


JiMc, 


H 


H 


C0,»e 


OH 



HC£ 



HCi 



(D © 











3x 


Hi 


R' 


V 




6 


5 


JlEt, 


H 


H 


7 


6 


KHAc 


H 


Ac 


8 


7 


NHAc 


H 


H 


9 


8 


NHCOo-Pr 


H 


Ac 


10 


9 


XHCQn-Pr 


H 


fl • 


11 


10 


XHCOn-Bu 


H 


Ac 


12 


11 


NHC0q-8u 


H 


fl 


13 


12 


NHCOKHMe 


H 


H 


14 


13 


SHCOHHEt 


H 


H 


IS 


14 


MCONHPh 


H 


H 


16 


15 


HHCONH, 


H 


H 


17 


16 


COKc 


H 


Ac 


18 


16 


COKe 


COKc 


Ac 


19 


17 


CHO 


H 


Ac 


20 


17 


CHO 


CHO 


Ac 


21 


18 


COMe 


H 


H 


22 


19 


CHO 


H 


H 


23 


20 


CHO 


CHO 


H 





(3) 














X 


Y £ 


fo 


Ha 


R 1 


R 1 


R' 


X 


Y 


CO,Me 


OH HC i 


24 


21 


OH 


H 


H 


CO, Me 


OH 


CO, He 


OAc 


25 


22 


OH 


OH 


H 


CO, Me 


OH 


CO, Me 


OH 


26 


23 


OMe 


H 


H 


CO, Me 


OH 


CO, Me 


OAc 


27 


24 


OBt 


H 


K 


CO, Me 


OH 


CO, Me 


OH 


28 


25 


On-Pr 


H 


H 


CO, Me 


OH 


CO, Me 


OAc 


29 


26 


Oi-Pr 


H 


H 


CO, Me 


OH 


CO, Me 


OH 


30 


27 


Oa-Bu 


H 


H 


CO, Me 


nu 

Un 


CO, Me 


OH 


31 


28 


CH,0H 


H 


Ac 


CO, Me 


OAc 


CO, Me 


OH 


32 


29 


CH,SEt 


H 


Ac 


CO, Me 


OAc 


CO, Me 


OH 


33 


30 


Me 


H 


Ac 


CO, Me 


OAc 


CO, Me 


OH 


34 


31 


CH,SEt 


H 


H 


CO, Me 


OH 


CO, Me 


OAc 


35 


32 


Me 


H 


H 


CO, Me 


OH 


CO, Me 


OAc 


36 


33 


CH,S(0)Et 


H 


H 


CO, Me 


OH 


CO, Me 


OAc 


37 


34 


Br 


H 


H 


CO, Me 


OH 


CO,Me 


OAc 


38 


35 


H 


H H 


CONHNHMe 


OAc 


CO, Me 


OH 


39 


36 


fl 


H H 


CONHCH,CQ,Me 


OAc 


C0,Me 


OH 
















CO, Me 


OH 

















62 

Key : 1 Compound 

2 Application example 

3 Salt 



Y 

<« 3? H H m fO.f ] 0Ae "^ 



41 3fl « H H COnQ OAc ||, 

CO.H 



42 39 M 



H C0NHCH,C0,H Ofl «H, 



43 40 H H H CHO OH 

44 41 H H H CH-HOH OH" 

45 42 H H H CH-XNHCOXH. OH 

46 « H H H CH=HHHCr SH ' OH 

HH 

47 44 H H ICfl-inhf'j OH 

H 

48 45 H K Xc C0,Me OH* 

49 46 H H C£ C0,He OH 



50 47 H H 

51 48 H H 

52 49 H H 



H -CH,HHC(=S)-0- 
H -CH,*=C(SI(e)-0- 
H -CH,-0-C(CH,),-0- 



Q @ 

<t£® seism 





Ka 




R 1 


53 


50 


NO, 


H 


54 


51 


H 


H 


55 


52 


H 


H 


56 


53 


H 


H 


57 


54 


H 


H 


58 


55 


H 


H 


59 


56 


H 


H 



60 57 S0,H H 

61 58 SO.nMc H 

62 59 OCOO^HO, 

63 60 t H 

64 61 CH,0Et H 

65 62 CH,06t H 

66 63 CH,06t H 



X Y tt 

H CO, He OH 

CONH, CO, Me 0C0NH, 

H CH,0C0CH,XHCbz OH 

H CH,0C0CH 3 HH, OH HCf 

A CH,0Ac 
H CH,fl/ V OH 

OAc 

.0. CH.OH 
« CHa0 lfX 0H OH 

A, CH,0H 
HO fiH OH 



63 



H CO, Me 


OH 


H CO,Xe 


OH 


H CO, Me 


OH 


H CO, He 


OH 


Ac COttte 


OAc 


H CO, Me 


OH 


H CH,0H 


OK 



OCOOCHtCOHHi-Pr 



Key: 1 Compound 

2 Application example 

3 Salt 



Table II Intermediate substances 










V* 


A c 


a 


I 


co,et 


OH 




b 


2 


C0,Ke 


OHe 




c 


3 


C0,H 


OAc 




d 


4 


CQCi 


OAc 


H 


e 


5 


CH,0H 


OH 




f 


6 


CH,OTs 


OH 




e 


7 


CH,K, 


OH 




h 


8 


CH.NH, 


OH 






9 


CO, He 


OAc 




i 


10 


— CH,0 — 







Key : 1 Compound 

2 Reference example 



Application Example 1 



5.51 g (10 mmol) of compound i )III-1 ; x = C0 2 Me, Y = OAc, 
R 3 = Ac) prepared in Reference Example 9 were dissolved in 100 
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of sulfolane and 50 inL of chloroform, followed by the addition of 
2.8 g (10.5 mmol) of nitronium tetraf luoroborate . The mixture 
was heated at 80°C for 2 h. After chloroform was removed under 
reduced pressure, 200 mL of water were added, and the residue was 
removed by suction. Then, water and methanol were used in 
washing, forming a mixture of N,0-diacetylnitro substance (I-l-i; 
X = C0 2 Me, Y = OAc, R 3 = Ac) and N, O-diacetyldinitro substance 
(1-1-1'; X = C0 2 Me, Y = OAc, R 3 = Ac) . 

The aforementioned mixture was dissolved in 250 mL of DMF. 
Then, 2 g of 10% palladium/carbon were added, followed by 
stirring at room temperature in a hydrogen gas stream for 2 h. 
Then, the reaction solution was filtered through Celite, followed 
by removal of the solvent by distillation under reduced pressure. 
The residue was refined by silica gel chromatography (with 
chloroform used as the eluting solvent) , followed by 
recrystallization from a solvent mixture of chloroform and ether 
(in the following application examples, the solvent mixture used 
in the recrystallization process refers to two or more types of 
solvents used), forming 1.74 g (30%) of compound 1 in the form of 
yellow acicular crystals with a melting point of >300°C, and 0.59 
g (10%) of compound 2 in the form of a yellow powder with a 
melting point of >300°C. 



Compound 1: MUCOCi .> i ; l.79(«.3«>. 2.12 
(<fd. 1H. J=S. 14Hi). 2.28U.3H). 2.83U.3H). 
3.98(dd.UU«7,HHz). 4.03(s.3H). 5.36U.2H). 
6.33-7. 10 («.2H). 7. 23-7. 66 (OH). 7.93(dd.lH. 
J=2. 8Hz). 8.60(dd. 1H. J=2.8Hz). 8.5<(d. 1H. J= 
2lz) 

KS(«/e> ; S 6 7 (M*l> 
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Compound 2: ,„,,,„„ 

HM<C0C/ ,) 8 ; I.74(s.3H). 2.08 
<dd.lH.J=5.8Hz>. 2.15<s.3H>. 2.71(s.3H). 3.83 
(dd. IH. J=7. MHz). 3.93<s.3H). 5. 00 (br. s. 4H). 
5.32(3. 2H). 6. 80-7. 20 (.. 3H>. 7. 28 (hr. s. lfl). 
T.67(d. 1H. J=8Mi). 7.70<d. lH.J=8Hz). 8.33(d. 
1H. J=2Hz) 
MS(»/e) ; 5 8 2 («♦!) 



Application Example 2 

700 mg (1.22 mmol) of compound 1 were dissolved in 35 mL of 
dichloromethane, followed by addition of 1.2 mL (6.1 mmol) of 28% 
solution of sodium methylate in methanol. Five minutes later, a 
3N aqueous solution of hydrochloric acid was added. After the 
solvent was removed under reduced pressure, the residue was 
refined by silica gel chromatography (chloroform/methanol/DMF, 
80:10:10), followed by recrystallization from chloroform/ether, 
forming 507 mg (80%) of compound 3 in the form of yellow acicular 
crystals with a melting point of >300°C. 

m (OKS0-d>4 ;2.09(dd. IH. J=S. KHz). 2.18 
(s.3H). 3.«(dd.IH.J=7,UHz). 3.96(s.3H). 
5.09(s.2H). 6.<8<s.lH). 7. 24(dd. 1H. J=5. 7Hz). 
7. 18-7. 71 (a. 3H). 7. 74-8. 2<(.. 3H). 8.77($.1H). 
9. 30 (d. IH. J=2Hz) 

«S(«/e) : 4 8 3 <H*1) 
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Appli cation Example 3 

Using the same method as in Application Example 2, from 150 
mg (0.26 mmol) of compound 2, 53 mg (41%) of compound 4, in the 
form of dark brown powder with a melting point of >300°C, were 
formed. 

m (OHSO-dM : 1.93(dd.lH.J=S.WHz). 2.10 
(s.3H). 3.36(dd. 1H.J=7.UHi). 3.9<(s.3H). 

4.96(br.s.2H). 6. 48-7. 16 (c 3H). 7.2<<d. 1H.J= 
2Hz). 7.64(d. M.J=2Hz). 7. 72 (d. 1H. J=2Hz). 
8. 62 (d. 1H. J=2Hi) 

KS(»/e) : 4 9 8 (11*1) 



Applica tion Example 4 

155 mg (0.3 mmol) of compound 3 were dissolved in a mixture 
of 3 mL of methanol and 3 mL of THF. Then, 1 mL of a 35% aqueous 
solution of formaldehyde was added, followed by the addition of 
0.3 mmol of sodium cyanoborohydride . The mixture was stirred at 
room temperature for 1 h. After a 10% aqueous solution of 
hydrochloric acid was added to adjust pH to 1, the sample was 
washed by saturated saline, and then dried with anhydrous 
magnesium sulfate, After the solvent was removed by distillation 
under reduced pressure, the residue was refined by silica gel 
chromatography (with 50 % methanol/chloroform used as the eluting 
solvent) , followed by recrystallization using a solvent mixture 
of chloroform/ether/methanol, forming 50 mg (31%) of compound 5 
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in the form of a dark brown powder with a melting point of 
>300°C. 

««<MS0-*.M :2.03(dd.l«.J. 5 .U W . 2. , t 
(s.3H). 3. 20-3. SO (1H). 3.40«H). 3.93<s.3H). 
S.OKd.lH.J-17). 5.07<d.,„.J=,7Hr). 7.22(dd. 
IH.Jc5.7Hx). 7. 36-7. S3 U.2H). 7. 90-«. IS<«. 4H). 
«.75<s.lH).. 9. 44(s. 1H) 
HS(«/e) ; 5 I 0 <!<♦) 



Application Example 5 

Using the same method as in Application Example 4, from 140 
mg (0.37 mmol) of compound 3 and 0.17 mL of acetaldehyde, 38 mg 
(24%) of compound 6, in the form of a dark brown powder with a 
melting point of >300°C, were formed. 

HH«<0«SO-d.M : I. 10(t.6H. J=7Hi), 2. I0(dd. 
1H.JM.3. 13.3HX). 2. t5(s.3H). 3. SO-3. 90 (a. 4H). 
3.93(s.3H). S.02-5.08(«,2H). 6.42U. IH). 
7.2<-7.26(«. 1H). 7.39U. tH.J=7Hi). 7.52U. IH. 

J=7Hz). 7. 90-0. 22 (■.<«). 8. 7S(br. s. IH). 9. 40 ~ 
(br. s. IH) 
HS(«/e) : 5 3 9 
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Application Example 6 

1.8 g (3.1 mmol) of compound 1 were dissolved in 50 mL of 
pyridine. Then, 3 mL of acetic anhydride were added. The 
mixture was stirred at room temperature for 3 h. After the 
solvent. was removed by distillation under reduced pressure, the 
residue was blended with chloroform, then washed with a 5% 
aqueous solution of hydrochloric acid and saturated saline and 
dried with anhydrous magnesium sulfate. The residue was refined 
by silica gel chromatography (with 0.5% methanol /chloroform used 
as the eluting solvent) , followed by recrystallization from a 
solvent mixture of methanol/DMF, forming 1.7 g (90%) of compound 
7 in the form of a brown powder with a melting point of >300°C. 



MR (0KS0-d«) J ; l.70(s,3«), 2. 0-2. 36 (IH). 
2.10<s,3H). 2.21(s.3H). 2.64<s.3H) t 3.76-4.04 
(1H). 3.96<s,3H). 5.43<s.2H). 7. 29 <dd, IH. J=6, 
Wz). 7.53<d. IH. J=8Hi), 7. 63<d, 1H. J=8Hz). 
7.90-S.20(««4H). 9. 14 (s, IH), 10. 12 (s, IH) 

MS(«/e) ; 5 6 7.(ir-Ac+l) 



Application Example 7 " 

Using the same method as in Application Example 2 (using DMF 
as the solvent), from 0.7 g (1.15 mmol) of compound 7, 0.43 g 
(71.3%) of compound 8, in the form of brown acicular crystals 



with a melting point of >300°C (recrystallized from 
pyridine/chloroform/ether) , were formed. 
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Ml (OHSO-d« + C0jO0) 3 ; 2. 13 (dd. IB. J=6. 14 
»i>. 2. UU.3H). 2.23(s.3H). 3. 52(dd, IH. J= 
l.UHz). <.02( S .3H). S.09(s.:- ; . MIciU. 
J=6.7«2). 7.36-a.20(«.6H). j. 

*S(«/e) ; 5 2 4 («•) 



Application Example 8 



Using the same method as in Application Example 6, from 100 
mg (0.17 mmol) of compound 1 and 15 mg (0.88 mmol) of propionic 
anhydride, 9.50 mg (47.3%) of compound 9, in the form of 
red-brown prismatic crystals with a melting point in the range of 
243-245°C (recrystallized from chloroform/ether), were formed. 



m (COCi.M : 1. 36 (t. 
311). 2.09(dd. lH.J=S.14Hz). J.;; m 
(q.28.J=«Hz). 2.70(s.3H). 3. =(.;<.:•.;=-. :4Hi). 
<• 00 (s. 3H). 5. 3l(s. 2H). 6. •: . :i :?, .=f. 
T. 36-7. 72( a .3H). 7. 97(dd. ji. :j : . L ;j 
f«.l«.J-t.Mt). 8. 22(dd. i£.>i.i- . L U 
(d. IM, J=2Hx) 
«S(«/e) ; S 6 6 (IT-COEx-:; 



Application Example 9 



Using the same method as in Application Example 2, from 
mg (0.24 mmol) of compound 9, 85 mg (65.5%) of compound 10, i 
the form of brown acicular crystals with a melting point of 
>300°C (recrystallized from pyridine/chloroform/ether) , were 
formed. 



HWKMSO-d,)* : l. IS (OH). 2.03(<ld. 1H.J= 
5. UHr). 2.l7(s.3H). 2. 40<«. 28. J=8Hi). 
3. 18-3.S6(1H). 3.96(s,3H). S.08(s.2M). 6.40 
(br.s. 1H). 7.08-7. 26(o. 1H). 7. 30-7. 68 («. 2H), 
7. 80-8. 24 (».«). 8.66(s. 1H). 9.20(s. 1H). 
10. 04 4s. 1H) 

KS(«/e) : 5 3 9 («♦!) 



Application Example 10 

Using the same method as in Application Example 6, from 170 
mg (0.3 mmol) of compound 1 and 240 mg (1.5 mmol) of n-butyric 
anhydride, 135 mg (71%) of compound 11, in the form of brown 
acicular crystals with a melting point in the range of H3-H5°c 
(recrystallized from chloroform/ether) , were formed. 

M (COCZ ,)* ; L10(t.3H.J.88x). l.«0(s. 
3H). 1. 72-2. 04 <«.2H). 2. 10(dd. 1H. J=5. 14Ht). 
2.24(s.3H). 2.46U.2H. J=8Hz). 2.76(s.3H). 
3.97(dd.lH.J=7.l4H2). 4.02(s.3H). 5.36(s.3H). 
6.99(dd.IH. J=5.7Hz>. 7. 36-7. 76(«. 4H). 7.92- 

8.364..3H). 8. 92 (s. 16) 
KS(a/«) ; 6 3 7 



Applica tion Example 11 
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Usxng the same method as in Application Example 2, from 95 
mg (0.15 mmol) of compound 11, 50 mg (80.6%) of compound 12 in 
the form of a brown powder with a melting point in the range of 
294- 2 9 6 oc (recrystallized from chloroform), were formed 



"»«»S0-<.M .0. «(:.-.=:.-. :.u-u< 
<-.2H). 2.02(dd.lH.J= 3 . :< ^. i;5 AjaK " 

3.96( 8 .3H). S. 06( S .2H). i!iS .. 7 , fi 
(«.l«.J=S.7Hx). t. II-:. £ 5 ;«.;«,. - 20 

<«•<«. «•««■."». I23i fc :n. ::.:«,.,„, 

«<«/«> . 5 5 3 (K*l) 

Applica tion F.vample M 

170 mg (0.3 mmol) of compound 1 were dissolved in 10 mL of 
chloroform, followed by the addition of 0.084 mL (0.6 mmol) of 
trxethylamine and then 0.88 mL (1.5 mmol) of methyl isocyanate 
The mixture was stirred at room temperature for l h. After 2 mL 
of methanol were added, the solvent was removed by distillation 
under reduced pressure, and the residue was triturated'with 
methanol, forming 150 mg (80.2%) of compound (I-l-2e; X = C0 2 Me 
Y - OAc, R3 = AC/ R «b = Me) in fche form Qf a Ught yenow powder ' 

with a melting point of >300°C. 



MS (m/e) : 593 (M* - NHMe) 
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In the same way as in Application Example 2, 
10 [sic; 100] mg (0.17 mmol) of compound l were used to form 89 
mg (93.7%) of compound 13 in the form of a light yellow powder 
with a melting point of >300<>C (recrystallized from methanol) . 

(C0C < •♦OKSO-d.) a ;2.2I( S .3H). 2.2J 
<<M.lH.J=5.UHz). 2.J3(s.3H). <.05( S .3H). 
<.S6(br.s.2H). 6.93(dd.lH.J= S .7Ht). T. 28-7. 6< 
(«.3H). 7.«4-«.04(.,3a). 8. 84(d. lH.J=2Hz) 
»S(«/e) ; 5 0 9 (K*-KHU«) 



Application Example 13 

Using the same method as in Application Example 12, 170 mg 
(0.3 mmol) of compound 1 were used to form 139 mg (73%) of 
compound (I-l-2e; X = C0 2 Me, Y = OAc, R 3 = Ac, R 4b = Et) in the 
form of a light yellow powder. 

MS(m/e): 593 (M* - NHEt) . 

In the same way as in Application Example 2, 100 mg (0.16 
mmol) of said compound were used to form 61 mg (69%) o£ compound 
14 in the form of a light green powder with a melting point of 
>300°C (recrystallized from acetone/water) . 
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HMR (COC* .♦CO,00)d : Ll6(t.3H.J=7.5Ht). 
2.08(s.3H). 2. 31 (dd. 1M. J=S. 14Hi). 3.04-3.28 
(3H). 4.01U.3H). 4. lS(d.lH. J=17Hz). 4.67(d. 
lH.JMTflz), 6.80(dd. IH. J=5. 7«t). 7.16-7.96 
(«.6H). 8. 44<d. IH. J=2Hz) 

K(e/t) : Or-KH.Et) 

Application Example 14 

Using the same method as in Application Example 12, 170 mg 
(0.3 mmol) of compound 1 were used to form 172 mg (83.6% ) of 
compound (I-l-2e; X = C0 2 Me, Y = OAc, R 3 = Ac, R 4b = Ph) in the 
form of a light yellow powder with a melting point of >300°C. 

MS (m/e) : 593 (M + - NHPh) 

Using the same method as in Application Example 2, 140 mg 
(0.2 mmol) of said compound were used to form 71 mg (59%) of 
compound 15 in the form of a light green powder with a melting 
point of >300°C. 

m <C0C/,*C0,00M ;2.16(s.3H). 2.27(dd. 
'IM.HM. 3. 20-3. 52 (..,«,. LHUtWf 
<.6T(d,lH. JeU8x) . <-90(d.lH.J=u H „. ' 

«S(«/e) ; 5 o 8 (K.- KHl p M 
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Application Example 15 

170 tng (0.3 mmol) of compound 1 were dissolved in a mixture 
of 10 mL of THF and 1 mL of acetic acid, followed by the addition 
of 1 mL of an aqueous solution of 120 mol (1.5 mmol) of potassium 
cyanate. The mixture was stirred at room temperature for l h. 
After the solvent was removed by distillation under reduced 
pressure, the residue was triturated with water, forming 178 mg 
(97.3%) of compound (I-l-2d; X = C0 2 Me, Y = C0 2 Me, Y = OAc, R 3 = 
Ac) in the form of a yellow powder with a melting point of 
>300°C. 

MS (m/e) : 593 (M* - NH 2 ) 

In the same way as in Application Example 2, 80 mg 
(0.13 mmol) of said compound were used to form 34 mg (50%) of 
compound 16 in the form of a light yellow powder with a melting 
point of >300°C. 

SKR(0«S0-d.) J : 2. tl (dd. IK. J=5. MHz). 2.17 
<s.3H). 3. 20-3. 63 (1H). 3.97(s.3H). 5.79<br.s. 
2H). 6. 40 (s. 1H). 6. 97-7. 23 («. 1H). 7.30-7.70 
(■. 2H). 7. 76-8. 10(o. 4H). 3. 70(s. 1H). 8. ;9<s. 

IK). 9.20($. 1H). 9. 30(s. 1H) ^ 
KS(«/«) : 5 0 8 (IC-KH,) 
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Application Example 16 

110 mg (0.2 mmol) of compound i (III-l; X = C0 2 Me, Y = OAc, 
R 3 = Ac) were dissolved in 10 mL of dichloromethane . Under ice 
cooling, 133 mg (1 mmol) of aluminum chloride and 0.015 mL (0.2 
mmol) were added, followed by stirring at the same temperature 
for 2 h. 10 mL of water were added, and the organic layer was 
extracted. Saturated saline was used for washing, followed by 
drying with anhydrous magnesium sulfate. The residue was refined 
by silica gel chromatography (chloroform) , and was then 
recrystallized from chloroform/methanol, forming 60 mg (50.8%) of 
compound 17 in the form of colorless prismatic crystals with a 
melting point of >300°C. Also, 5 mg (4%) of compound 18, in the 
form of yellow prismatic crystals with a melting point of >300°C, 
were formed. 



Compound 17: mfrnr, x, 

««MC0C/ ,) S : l.76(s.3H). 

1.09(dd.lH.5.UH t) . 2. 2«(s.3Ml. 2.52(s.3H). 
tllCMJ. 3.93(dd.lH. J= 7.U« z) . <.0.< S .3H>. 
5.20( S .3H).6.«9(dd.|H.j= S .7Hz,. 7. 28 -7 72< ffl 
W - 7 - J8 -«-2«'.3H). 9. «(,.,«, 
*S(«/e) : 5 9 4 (K*i) 



Compound 18: 

«M(C0Ci,M : l.J2(s.3«. 
2.21(dd.lH.J=5.1<H2). 2.34U.3H). 2.7S( 9 .3M). 
2.«0(s.3H). 2.82(s.3H). <. 06 (dd. 1H. J=7. M8i). 
<• 07 ( 3 . 3H). 5. 40 (s. 2H). 7. 03 (dd. IH. J=5. 7Hz). 
7. 5€<d. 1H. J=8Hz). 8.01<d.lH.J=JH I ). 8. 2 « d . 
lH.J=8Hz). «.2S(d.ll(.J=«Hz). 8.60(s.lfl). 
9.«4<d. 1H.J=2«2) 
*S(./e) : 6 3 6 (X+l) 



Applica tion Example 17 



330 mg (0.6 mmol) of compound i (III-i; X = C0 2 Me, Y = OAc, 
R 3 = Ac) were dissolved in 30 mL of dichloromethane . Under ice' 
cooling, 0.46 mL (4.2 mmol) of titanium tetrachloride and 0.11 mL 
(1.2 mmol) of dichloromethyl methyl ether were added, followed by 
stirring at room temperature for 3 h. 10 mL of water were added, 
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and the organic layer was extracted. Saturated saline was used 
for washing, followed by drying with anhydrous magnesium sulfate. 
After the solvent was removed by distillation under reduced 
pressure, the residue was refined by silica gel chromatography 
(chloroform) , and was then recrystallized from 

chloroform/methanol, forming 130 mg (37%) of compound 19 in the 
form of colorless prismatic crystals with a melting point of 
>300°C. Also, 130 mg (35.7%) of compound 20, in the form of 
brown powder with a melting point of >300°C, were formed. 

Compound 19: moKSO-d.M ; 1.72U. 3H). 
2.04-2. 36<a.lH). 2.25<s.3H). 2.68(s.3H), 
3. 80-4. 08 («. 18). 4.00U.3H). 5.<3(s.2H). 
7. 20-8. 40 (a. 7H). 9.60(s. 1H). I0.16(s. 1H). 
«S(«/e) : 5 8 0 («♦!) 



Compound 20: m(OKSo-<i.) e : i.72< $ .3H). 

2. 09-2. 16 («. id). 2.2S(s.3H). 2.56U.3H). 
3. 10-4. 01 (a. II). 4.00(s.3H). S.06-S. 44(«. 2H). 
7. 28-7. 48 (..IM). 7.88-8. 32 (.. 4H>. 8.56(s.lH). 
9.40<a.lH). 10. 04 (a, 18). 10.2S(s.lH) 
KS(«/e) ; 6 0 8 «♦!) 
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Applic ation Example 18 



Using the same method as that in Application Example 2, 
50 mg (0.08 mmol) of compound 17 were used to form 30 mg (70% 
compound 21 in the form of colorless acicular crystals with a 
melting point of >300°C. 



NMR(OMSQ-dc) 6 ; 2. 08 <dd, IH. J=5. 14Hz). 2.15 
<OH), 2.70(s,3fl). 3.43<dd,iH,J=7,14Hzh 
3.93<s.3H), 5.01<d, 1H,J=18Hz), 5.07<d.lH.J= 
18Hz). 6.39<s, 1H>, 7.2l(dd, 1H. J=5. 78z). 

7. 38<t, 1H. J=7Hz). 7. 51<t, 1H, J=7Hz), 7. 95<d, IK, 
J=8Hz). 8.0l(d. lH.J=8Hz>. 8. 08 <d, 1H. J=8Hz). 

8, 10<d. iH,J=7Hz). 8.69<s,lH>. 9. 92(d. 1H. J*2Hz) 
KS(«/c) : 5 0 9 (*♦) 



Application Example 19 

Using the same method as that in Application Example 2, 
50 mg (0.086 mmol) of compound 19 were used to form 20 mg (46.8%) 
of compound 22 in the form of a colorless powder with a melting 
point of >300°C. - 

NHR(0KS0-d«) 8 : 2. 00-2. 08<«. 1H). 2. 16(s.3H), 
3. 12-3.60U. 1H). 3.96U.3H). 5. 08 <br. 3, 2H). 
7. 08-7. 68 (a, 3H). 7. 84-8. 28(«. <H). 9.80(s. 1H), 
10. 16 (s. 1H) 

«S(«/e) ; 4 9 5 (IT) 



Applica tion Example 20 
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Usxng the same method as that in Application Example 2, 121 
mg (0.2 mmol) of compound 20 were used to form 51 mg (49%) of 
compound 23 in the form of a colorless powder with a melting 
point of >300°C. 

«M«««W.M :2.06(dd.m,j= 5 .UHz). 2 .20 
(s.3H). 3.50<dd.lH.J=7.1<Hz). 3.96<s.3H). 
S.l«br. S .2H). 6.56<s.IH). 7. 31(dd. 1H. J=S. 7Hz). 
7.92-8.24(«.4H). 8.67( 8 .1H). «. «<«,,. s . 1H) . 
9.77(s.lH). 10. !3(s. 1H). 10.2Ks.lH) 

«S(«/e) ; 5 2 3 («♦) 



Applica tion Example 21 



20 mg (0.033 mmol) of compound 17 were dissolved in 
chloroform. Then, 25 mg (0.15 mmol) of m-chloroperbenzoic acid 
were added twice in 1 h, followed by heating with reflux for 3 h. 
After washing with a saturated aqueous solution of sodium 
bicarbonate and then with water, the sample was dried with 
anhydrous magnesium sulfate. After the solvent was removed by 
distillation under reduced pressure, it was refined by silica gel 
chromatography (chloroform) and then recrystallized 
from chloroform/ether, forming 10 mg (18.0%) of compound (1-1-4. 
X = C0 2 Me, Y = OAc, R> = Ac, R» . Me ) in the form of a brQwn 
powder with a melting point of >300°C. 
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MR (COC £ *) 3 ; I. 79 (s. 3H). 2. 09 (dd. 1H. J= 
5.14Hz). 2. 26(s.3H), 2. 40(s.3H). 2.7Q(s,3H), 

3.94(dd. 1H.J=7. 14Hz). 4.00<s,3H). 5.34(s.2H). 

6. 93 (dd, 1H, J=5. 7Hz). 7. 20-7. 70(«. 3H). 

7. 92-8. 20(«.3H>. 8. 90 (d. 1H. J=2Hz) 
«S(«/c) ; 6 I 0 (U+i) 



Using the same method as in Application Example 2, 1.0 g 
(1.6 mmol) of said compound was used to form 0.3 [g] (38.8%) of 
compound 24 in the form of red-brown prismatic crystals with a 
melting point of >300°C (with recrystallization from chloroform) . 

KKR(0MSQ-d.)* ; L 97 (dd, IH. J=5. 14Hz), 2.12 
(s.3H). 3.35(dd, 1H.J=7, 14Hz). 3.92(s,3H). 
5.0Ks,2H), 6.32(s. 1H). 6. 88-7. 16 (a, 2H), 
7. 28-7. 64<«.2H). 7. 72 <d, 1H. J=8Hz), 7.80-8.20 
<«,2H). 8.60(s,lH). 8.71(d. IH, J=2Hz), 9.10 
(s, 1H) 

XS(«/e) ; 4 8 1 <*♦!) 



Application Example 22 

Using the same method as in Application Example 21, 182 mg 
(0.3 mmol) of compound 20 were used to form 80 mg (42%) of 
compound (1-1-4; X = C0 2 Me, Y = OAc, R 3 = Ac, R lb = H) in the form 
of a brown powder. 
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HKR (COC/.M : 1.84<s. 3H). 1. 96-2. 40O.. |H). 
2.28U.3H). 2.76(s.3H). 3. 84-4. 12<«. IH). 
4.02(s.3H). 5.3S(s.2H). 6. 72-7. 08 IH). 
7. 24-7. 64<OH). 7. 78-8. 08 («. 2H). 8.48(s.2H). 
9.01(d. 1H. J=2Hz) 

Using the same method as in Application Example 2, 80 rag 
(0.13 mmol) of said compound were used to form 10 mg (15%) of 
compound 25 in the form of a yellow powder with a melting point 
of >300°C. 

m<0KS0-d.M : I.97(dd. lH,J=5.14Hz). 2.10 
(s.3H). 3.00-3.S0(lH). 3. 92(s.3H). 4.94(s.2H), 
6.23(s. 1H). 6.80-7. 12(«.3H), 7. 35 (d. 1H. J=2Hz>. 
7.65<d. lH.J=8Hz). 7.76(d. M.J=8Hz). 8.46( S . 1H). 
8.«7(d. 1H. J=2K*). 9.03(s. IH). 9.20(s.lH) 

»S(«/e) ; S 0 0 

Applic ation Example 23 

9.6 mg (0.2 mmol) of a 50% solution of sodium hydroxide were 
suspended in 1 mL of DMF. Under ice cooling, 2 mL of DMF 
solution of 96 mg (0.2 mmol) of compound 24 were added. After 20 
min, 0.013 mL (0.2 mmol) of methyl iodide was added, followed by 
stirring for 1 h. After the reaction was complete, a saturated 
solution of ammonium chloride was added, followed by extraction 
with chloroform, washing by saturated saline and drying with 
anhydrous magnesium sulfate. The solvent was removed by 
distillation under reduced pressure. The residue was refined by 



silica gel chromatography (chloroform) and was then 
recrystallized from dichloromethane/methanol, forming 45 mg 
(45.3%) of compound 26 in the form of brown acicular crystals 
with a melting point in the range of 293-294°c. 



HKR (COCf .♦0KS0-d.)* : 2. OS (dd. 1H. J=5. 14Hz) . 
2. 16(s.3H). 3.00-3. SO (1H). 3.92(s.3H). 3.96 
(s.3H). 5.03(hr.s.2H). 6. 96-8. 12<«. 6H). J. 54 
<br. s. IH). 8.92(d. 1H. J=2Hi) 

»S(«/e) : 4 9 8 (K+l) 



Application Example 24 

Using the same method as in Application Example 23, 96 m< 
(0.2 mmol) of compound 24 and ethyl iodide were used to form 
75 mg (73.5%) of compound (27) in the form of yellow acicular 
crystals with a melting point in the range of 283-286°C (with 
recrystallization from chloroform) . 

NKR(0MS0-d«) J : 1. 46 (t. 3D. J=7Hi). 2. 03 (dd. 
1H. J=S. 14Hi). 2. 18(s.3H). 3.96(s.3H>. 4.20(q. 
2H.J=7Hz). S.07(s.2H). 6.36(s.IH). 7.07-7.28 

(».2H). 7.32-7.68(«.2H). 7. 80-8. 20(«. 3H). ~ 
8.64(s.lH). 8.9I(d.IH.J=2Hi) 
KS(./e) : 5 I 2 (K + l) 



Application Example 25 



Using the same method as in Application Example 23, 96 m< 
(0.2 mmol) of compound 24 and 1-iodopropane were used to form 
60 mg (57.1%) of compound (28) in the form of yellow acicular 
crystals with a melting point in the range of 228-230°C (with 
recrystallization from chloroform) . 

m<0KSG-d«) <T; L07(t.3H.J=8Hz).i.72-2.24 
(«.3H>, 2. 16(s.3H), 2. 90-3. 40UH). 3.94(s,3H). 
4.08(t. 2H, J=7Hz). 5. 04 (br. s, 2H), 6.34(s, 1H). 
7. 00-7, 24 («,2H>. 7. 32-7. 60 («. 2H). 7.76-8.16 
(«,3H>. 8.60(8. 1H). 8.87(d. IH,J=2Hz) 

MS(«/e) : 5 2 6 (K*i) 



Application Example 26 

Using the same method as in Application Example 23, 96 mg 
(0.2 mmol) of compound 24 and 2-iodopropane were used to form 
40 mg (38%) of compound (29) in the form of yellow-brown 
prismatic crystals with a melting point in the range of 
213-214. 5°C (with recrystallization from chloroform). ~~ 

XKR(0HS0-d«) J ; 1. 35(d. 6H. J=7Hz). L99(dd, 
1H.J=5, 14Hz). 2. l4(s.3H>, 3. 00-3. 52UH), 
3.92(3,38). 4. 48-4. 80 (a. 1H). 5. 02(br. s, 2H>. 
6.32<br.s, IH). 7. 00-7. 24U. 2H). 7. 32-9. 64(a. 
2fl). 7. 72-8. 20(a.3H), 8. 60<br. s. 1H), 8.87(d. 
IH. J=2Hz) 
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Application Example 27 

Using the same method as in Application Example 23, 96 mg 
(0.2 mmol) of compound 24 and 1-iodobutane were used to form 35 
mg (32.5%) of compound (30) in the form of yellow-brown prismatic 
crystals with a melting point in the range of 166-168°C (with 
recrystallization carried out using chloroform) . 

NH8 (OHSO-d.) S : 0. 39 (t. 3H. J=7Hr>. 1. 32-2. 21 
(«.5H). 2. 16(3. 3H). 3. 16-3. 52 OH). 3.93U.3H). 
<.12<t.2H.J=SHz>. 5.03(br.s.2H). 6.33(s. 18). 
7.0<-7.28(«.2H). 7. 28-7.68<».2H). 7.70-8.20 
(«.3H). 8.S0(s.lH). 8.83(d. lH,J=2Hz) 
KS( a /e) : 5 4 0 «♦!) 



Application Example 28 

2.51 g (4.3 mmol) of compound (19) were dissolved in a 
solvent mixture of 20 mL of methanol and 100 mL of chloroform. 
Under ice cooling, 488 mL (12.4 mmol) of sodium borohydride were 
added. After stirring at this temperature for 30 min, a 3N 
aqueous solution of hydrochloric acid was added to adjust the pH 
to 2. After extraction, the organic layer was washed ~ 
sequentially with a saturated aqueous solution of sodium 
bicarbonate and saturated saline and then dried with anhydrous 
magnesium sulfate. The residue was triturated with ether, 
forming 1.8 g (72%) of compound 31 in the form of a light yellow 
powder with a melting point in the range of 270-277°C. 
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m (COC / j+CD.GO) 0 ; 1.80<s.3H). 2.tl<dd, 
1H.J=5. 14Hi). 2.2fi<s.3H). 2.64(s.3H>. 3.93 
(dd. 1H,J=7. 14Hi). 4.03(s.3H). 4. 86 (s. 211). 
5.22U.2H). 6.99<dd. l8.J=5.7Hz). T. 40-7. 72 
<«. 4H). 7. 80-8. 06 (a. 2H). 9.04(s. 1H) 

MS(e/e) . 5 8 1 (If) 



Application Example 29 

500 mg (0.86 ramol) of compound 31 were dissolved in 30 mL of 
chloroform, and then 0.64 mL (8.6 mmol) of ethanethiol and 199 mg 
(0.86 mmol) of camphorsulf onic acid were added. The mixture was 
stirred at room temperature for 2 h. Then, the mixture was 
washed sequentially with a saturated aqueous solution of sodium 
bicarbonate and saturated saline and then dried with anhydrous 
magnesium sulfate. The solvent was removed by distillation under 
reduced pressure. The residue was refined by silica gel 
chromatography (5% ethyl acetate/toluene), forming 340 mg (63%) 
of compound 32 in the form of colorless prismatic crystals with a 
melting point in the range of 181-184°C. 

HKR (C0C/,)i : 1.28(t.3H.J=8Hi). 1.7S(s. 
3H). 2.1l(dd.lH. J=S. 14Hz). 2.26(s.3H). 2.53 
(q.2H. J=8IU). 2.«0(s.3H). 3. 97(dd, 1H. J=7. 14Hi). 
4.00(s.2H). 4.01<s.3H). 5.36(s,2H). 7.02(dd. 
lH.J=5.7Hi). 7. 14-7.80<«.4H). 7. 92-8. 20(«. 2H). 
9. 13(3. IH) 

«<■/«) : 6 2 6 («•) 
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Applica tion Example 30 



125 mg (0.2 mmol) of compound 32 were dissolved in ethyl 
acetate, and then 200 mg of Raney nickel were added. The mixture 
was heated with reflux for 7 h. After the reaction solvent was 
filtered through Celite, the solvent was removed by distillation 
under reduced pressure, forming 116 mg (100%) of compound 33 in 
the form of a light yellow powder. 



MI (COCf ; 1.7S(s.3H). 2. 04<dd. 1H. J= 
5.14Hz). 2.20(s.3H). 2.43(s.3H). 2.61(s. 3H). 
3. 86 (dd, 1H. J=7. MHz). 3.99<s.3H). 5.08<s,2H). 
6.9l(dd. lH.J=5.7Hz). 7.16-7.64(«.4H). 
7. 80-8. 04(o. 2fl). 8.80(s. 1H) 

«(«/«) 5 6 6 («♦) 



Application Example 31 

Using the same method as that in Application Example 2, 
80 mg (0.12 mmol) of compound 32 were used to form 50 mg (77%) of 
compound 34 in the form of colorless prismatic crystals with a 
melting point of >300°C. 

MR (COCi.M : 1.30U.3H. J*8Hz). 2.12(s. 
3H). 2.54(q.2H.J=8Hz). 2. 97<dd. IH. J=5. 14Hz). 

3.63(dd. IH. J=7. UHz). 3.80(s.2H). 4.08(s.3H>. 
4.37(d. IH. J=l8Hz). 4.59W.IH. J=I8Hz). 5.28 
(s. IH). 5.56<s. IH). 6. 79(dd. 1H.J=5. 7Hz). 
7.12-7. 70 («. 4H). 7. 80-8. 12(«. 2H). 8. 60 (s. IH) 
«S<«/e) ; 5 4 0 («•-!) 
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Application Example 32 

Using the same method as that in Application Example 2, 
100 mg (0.17 mmol) of compound 33 were used to form 70 mg (8 
of compound 35 in the form of a light yellow powder with a 
melting point of >300°C. 

m (COCi,)* :2. 12<s.3H). 2.38<s.3B). 
2.95(dd. IB, J=S. KHz). 3. 48<dd. 1H. J=7. UHt). 
4.04(s.3B). 4.24<<UB.J*l8Bi). 2.48<d.lB.J* 
18Bi). 5. 42 (s. IB). S.TS(s.lH). 6. 78<dd. IB. J= 
5.7fli). 6. 94-7. 20<«.2B). 7. 28-7. 62(-. 2H). 
7.81(dd. 1H. J=2.8Hr). 8. Ofl(d. 1H. J=8Hi). 8.40 
(s. 1H) 

«S(«/e) ; 4 8 1 («-) 



Application Example 3 3 

90 mg (0.166 mmol) of compound 34 were dissolved in 5 mL of 
chloroform, and then 29 mL (0.166 mmol) of m-chloroperbenzoic 
acid were added. The mixture was stirred for 2 h at room 
temperature in the dark and then washed sequentially with a 
saturated aqueous solution of sodium bicarbonate and saturated 
saline and then dried with anhydrous magnesium sulfate. The 
residue was refined by silica gel chromatography (2% 
methanol /chloroform) , forming 60 mg (65%) of compound 36 in the 
form of a light yellow powder with a melting point of >300°C. 
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««R(0«SO-d.)« : l.2S<t.3H.J=7Hz). 2 . 0 3<dd. 
lH.J=S.14Hz). 2.15<s.3H). 2. 64-2. 86 (a. 2H). 
3 : 36-3. 41 (.. 1H). 3. 92 (s, 3H). 4. !l(d. IH. J=l3Hz>. 
4.28(d.lH.j=l3Hz). 4.97<d.lH.J=18Hz). 5 .03(d. 
IH, J=l8Hz) . 7.13<dd.lH.J=S.7Hz). 7.36(t.lH.J 
=THz). 7.44<dd.lH.J=1.8Hz). 7. 48<d. t. IH. j M . 8 
H*>. T.90( < f.l«.J=8Hz). 7.94(d.lH.J=8Hz). 
8. 62 (s. IH). 9. 15(s. IH) 
HS(«/e) : 4 8 0 («*-S(0)Et) 



Application Example 34 

93 mg (0.2 mmol) of K-252 were dissolved in 3 mL of 
pyridine. Under ice cooling, 0.024 mL (0.48 mmol) of bromine was 
added, and the mixture was stirred overnight. After the reaction 
was complete, THF was added into the reaction solution, and the 
mixture was washed sequentially with a 5% aqueous solution of 
sodium thiosulfate and saturated saline. After it was dried with 
anhydrous magnesium sulfate, the solvent was removed by 
distillation under reduced pressure. The residue was 
recrystailized from THF and methanol, forming 70 mg (54%) of 
compound 37 in the form of a yellow-brown powder with a melting 
point of 251-252°C. 

V 

m<C0Ci ,-OHSQ-d.) <J ; 1. 96-2. 30(«, IH), 
2.20(s,3Hh 3. 12-3. 60(«, IH), 4.00<a.3H>. 
5.04<s,2H). 6.36(s, IH). 7. 04-7. 24 (a. IH), 
7.3G-fl.22(fl,6H), 8. 64 (br. s. IH). 9. 46 (br. 3. IH) 

XSOb/c) ; S 4 7 (IT) 
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Application Example 35 

300 mg (0.6 mmol) of compound d obtained in Reference 
Example 4 were dissolved in a solvent mixture of 90 mL of THF and 
10 mL of water. Then, 0.32 mL (6 mmol) of methylhydrazine were 
added, followed by stirring at room temperature for 1 day. The 
mixture was washed with saturated saline and then dried with 
anhydrous magnesium sulfate. The solvent was then removed by 
distillation under reduced pressure. The residue was refined by 
silica gel chromatography (1% methanol/chloroform) , forming 126 
mg (50%) of compound 38 in the form of a yellow-brown powder. 

m(0KS0-tf,M ; L 92-2. 36UH). 2.03(s.3H). 
2.23<s,3H). 3. 08-3. 60UH). 3. 12(s.3H), 5.00 
<s.3Hh 6.92-7. i6<«. 1H). 7. 20-7. 60 <«. 4H). 
7. 72-B.28(«.3H). 9. 24(d. 1H. J=aHz) 

HS<a/c) : 5 2 4 (M+l) 



Application Example 36 

300 mg (0.6 mmol) of compound d obtained in Reference 
Example 4 and 753 mg (6 mmol) of glycine methyl ester 
hydrochloride salt were dissolved in a solvent mixture of 90 mL 
of THF and 10 mL of water. Then, 0.84 mL of triethylamine was 
added, and the mixture was stirred at room temperature for 1 day. 
It was then washed with saturated saline. After the mixture was 
dried with anhydrous magnesium sulfate, the solvent was removed 
by distillation under reduced pressure. The residue was refined 
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by silica gel chromatography (1% methanol /chloroform) , forming 87 
mg (26%) of compound 39 in the form of a yellow- brown powder. 

MR (COC/ ,)S ; 1.72U.3H). 1. 92-2. 50(18). 
2.<0<s.3H). 3. 68-4.52 (..3d). 3.82(s.3H). 
5.02(br.s.2H). 6. 96-8. 20 (a. 810. 9.31(d.lB.J= 
8Hz) 

KS(./e) : 5 6 6 (M*) 



Application Example 37 



Using the same method as that in Application Example 36, 
500 mg (0.97 mmol) of compound d prepared in Reference Example 4 
and 2.27 g (9.7 mmol) of L-proline benzyl ester hydrochloride 
salt were used to form 195 mg (29%) of compound 40 in the form of 
a colorless powder with a melting point in the range of 
202-205°C. 

MR (COCf ,)S : l.S2(s.3«). 1. 80-2. 50(a. SH). 
2.36<s.3H). 3. 08-3. 52 (a, 2H). 3. 84-(. 30(«. 2H). 
<.6<<s.2H). 5. U(d, lH.J=13Hi), 5.31W. 1H. J= 
13Hz). 6. 98 (dd. IH. J=S. MHi). 7. 16-7. 60 (a. SH). 
7. 70-7. 96 (a. 2H). 9. 32 (d. 1H. J=8Hx) 

RS(a/e) ; 6 8 3 («♦) 

Applica tion Example 3R 



132 mg (0.2 mmol) of compound 40 were dissolved in 5 mL of 
DMF, followed by the addition of 50 mg of 10% palladium/carbon. 
The mxxture was stirred at 40<>c in a hydrogen gas flow for 3.5 h 
After the reaction solution was filtered through Celite the 
solvent was removed by means of distillation under reduced 
pressure, and the residue was refined by silica gel 
chromatography (chloroform/methanol/28% aqeous ammonia of 



90:10:0.5), forming 80 mg (67%) of compound 41 with a melting 
point of >300°C and in the form of a light yellow powder. 

»««K0-d.)* :l.66(8.3M). LII-2.36b.SM. 
2.«(8.3H). 3. 20-3. 50 (.. 2H). 3. 9S(dd. 1M. J-T. U 
Hz). <. 12-4. 50 (n. IH). 5.04<s.2H). 7.00-7.70 
(«. 5H). 7.86<dd. IH. J=2.8Kz). 8. 00-8. 2<(«. 2H). 
8.61(s. IH). 9. 23 (d. IH. J=8Hz) 

MS<a/e) : S 9 3 («♦!) 

Application Example 3 9 

87 mg (0.15 mmol) of compound 39 were dissolved in 5 mL of 
THF, followed by the addition of 0.24 mL (0.68 mmol) of a 2N 
aqueous solution of sodium hydroxide. The mixture was stirred at 
room temperature for 2 h. After the pH was adjusted to 2 with a 
3N aqueous solution of hydrochloric acid, the sample was washed 
with saturated saline and dried with anhydrous magnesium sulfate. 
After the solvent was removed by distillation under reduced 
pressure, the residue was refined by silica gel chromatography 
(chloroform/methanol/28% aqeous ammonia, 90:10:5), forming 27 mg 
(35%) of compound 42 with a melting point of >300°C and in the 
form of colorless powder. 
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MURCOUSO— d«> d ; 1. 96-2. 36 («. 1H). 2.20(s.3H). 
3. 08-3. SO <IH). 3. 88-4. 04(«.2H). S. 03(br. s. 2H). 
6.S3(a.lH). 6. 90-8. 24<«.6H). 8. 52-8. 80(«. 2H). 
9.26<d. IH. J=8Hx) 

»S(«/e) : 5 1 1 <H*l) 



Application Example 40 

4.67 g (10 mmol) of K-252 were dissolved in 400 mL of THF, 
followed by the addition of 50 mL of a THF solution of 0.38 g 
(10 mmol) of lithium aluminum hydride at -20°C. The mixture was 
stirred at the same temperature for 1 h. After the pH was 
adjusted to 2 with a 3N aqueous solution of hydrochloric acid, 
the sample was filtered through Celite, and the filtrate was 
washed with saturated saline and dried with anhydrous magnesium 
sulfate- After the solvent was removed by distillation under 
reduced pressure, the residue was refined by silica gel 
chromatography (chloroform), forming 1.56 g (35.7%) of compound 
43 with a melting point of >300°C and in the form of a light 
yellow powder. 

XKR (COC/ «*0MS0-<1.) <J : 2.0<-2.<8<«. IH). 
2.2<(s.3H>. 3. 08-3. 76UH). 4. 90(br. s. 2H). 
6. 91 (dd. IH. J=5. 7Ht). 7. 08-7. 60(«. 5H>. 7.76- 
8.08(«.2H). 9. 19(d. IH.J=8Hz). IO.IO(s.IH) 

HSU/e) : 4 3 7 (IT) 
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Application Example 41 

100 mg (0.23 mmol) of compound 43 were dissolved in 5 mL of 
THF and 0.5 mL of water, followed by addition of 79 mL (1.1 mmol) 
of hydroxylamine hydrochloride salt. The mixture was stirred for 
1 day. After the solvent was removed by distillation under 
reduced pressure, the residue was refined by silica gel 
chromatography (1% methanol /chloro form ) , forming 85 mg (82%) of 
compound 44 with a melting point in the range of 245 -256 °C and in 
the form of a light yellow powder. 

MimOKSO-d.) <J ; 1.98-2. 30(a.lH). 2.20(s.3H). 
3. 16-3. Uta. 1H). 5.03(s. 2H). 6. 84-7. 08 (a. 18). 
7. 16-8. 20 (a. 8«). 8. 56 <s. 1H). 9. 26 (d. IK. J=8Hz) 

KS(a/e) ; 4 5 2 «♦') 



Application Example 42 

Using the same method as in Application Example 41, 100 mg 
(0.23 mmol) of compound 43 and 128 mg (l.i mmol) of semicarbazide 
hydrochloride were used to form 75 mg (66%) of compound 45 with a 
melting point of >300«C and in the form of a yellow-brown powder. 

KKR(0l(SO-<J«) S : 1.90-2. 360H). 2.08U.3H). 
3. 00-3. 60(18). S.00(s.2M). 6. 96-8. 20<«. 8H). 
8.56(br.s. 1M). 9. 22 (d. Ifl. J=«Hz> 

«S(o/e) . 495 (KM) 
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Application Example 43 

Using the same method as in Application Example 41 , 87 mg 
(0.2 mmol) of compound 43 and 264 mg (1.0 mmol) of aminoguanidine 
sulfate were used to form 60 mg (60%) of compound 46 with a 
melting point of >300°C and in the form of a light yellow powder. 

fl«R<0KS0-d.M ; 1. 96-2. 30(.. 1H). 2. 15(s.3H). 
3. 04-3. 64<«*lH). 5.02(br.s,lH), 6.44<s,lH), 
T.O0-8.20U.8H), 8.60(s, 1H). 9. 22 (d. HU=8Hz) 

HS(a/c) : 4 9 4 <K*1> 

Application Example 44 

Using the same method as in Application Example 41, 87 mg 
(0.2 mmol) of compound 43 and 181 mg (1.0 mmol) of 

2-hydrazino-2-imidazoline hydrobromide were used to form 55 mg 
(53%) of compound 47 with a melting point of >300°C and in the 

form of a light yellow powder. 

m<0KS0-d.M :i. 68-2.30<..lH>. 2.08(s.3fl>. 
3. 00-3. 70UH). S.00(s.2fl>. 5.96<s.IH>. 
7.00-8. i2(«,8Hh 8.56< S ,1H). 9. 21 <d, lH,J=8Hz) 

«(«/e) ; 5 2 0 

Application Example 45 

Using the same method as in Application Example 23, 184 mg 
(0.4 mmol) of K-252 and butyl iodide were used to form 38 mg 
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(20%) of compound 48 with a melting point of 300-302°C and in the 
form of colorless prismatic crystals. 

(coc/ >> <J : 2. 23 (dd. m. J=6. i3Hz>. 2. 20 
(s.3H). 3. 12(s.3H). 3. 23-3. 48 <«. IH). 3.37( s . 
3H). 4.04U.3H). S.O0(s.2H). 7. 03 (dd. 1H. J=6, s 
Hz). 7. 28-7. 64 (a. SB). 7. 88-8. 08(«.2H). 9.46 
(br. d, IH, J=8Hr) 
MS(«/e) : 4 9 S (K*) 

Application Example 46 

467 mg (1 mmol) of K-252 were dissolved in 20 mL of 
chloroform, followed by the addition of 133 mg (1 mmol) of 
N-chlorosuccinimide and 164 mg (1 mmol) of AIBN, and then heating 
with reflux for 3 h. After the solvent was removed by 
distillation under reduced pressure, the residue was refined by 
silica gel chromatography (chloroform) , forming 229 mg (46%) of 
compound 49 with a melting point in the range of 125- 129 °C and in 
the form of a light yellow powder. 

HUt (COCi.)J ;2.20(s.3H). 2. 68 (dd. IH. J= 
5.UH2). 3.<3(dd.lH.J=7.UHz). <.12<s.3H). 
<.8«(d.lH,J=15Hz). 5.04(d.iH.J=l5Hi). 8.87 
<dd. 1M. J=S. TH*). 7.24-7.6<(«.5H). 7.84-8.00 
(«.2H). 9.00(d. 18. j=8Hi) 

KS(«/e) ; 5 0 1 «♦) 
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Application Example 47 

120 mg (0.27 mmol) of compound h prepared in Reference 
Example 8 were dissolved in 5 mL of DMF. Under ice cooling, 
98 mg (0.55 mmol) of thiocarbonyldiimidazole were added, and the 
mixture was stirred for 1 h at the same temperature. After the 
reaction was complete, 30 mL of THF were added into the reaction 
solution, and the mixture was washed with saturated saline. 
After [the extract] was dried with anhydrous magnesium sulfate, 
the solvent was removed by distillation under reduced pressure, 
forming 120 mg (93%) of compound 50 in the form of a light yellow 
powder with a melting point >300°C. 

XWUOHSO-d,)* : 2. 10-2. 64 (■.1H). 2.32(s.3H). 
3. 00-3. 52 («. 18). 4.05<d. IH.JMIHz). <(.38<<l. 
IH.JMlHz). 5.02(s.2H). 6.96-8. 16 («.7H). 
«. 60 (s. 1H). 9.2l(d. 1H. J=«Hz) 

XS(«/e) : 4 « l (JM) 

Application Example 48 

88 mg (0.18 mmol) of compound 50 were dissolved in 2 mL of 
DMF, followed by the addition of 0.1 mL of methyl iodide and then 
stirring at room temperature for 2.5 h. After the solvent was 
removed by distillation under reduced pressure, the residue was 
refined by silica gel chromatography (chloroform) , forming 14 mg 
(15.7%) of compound 51 with a melting point in the range of 
223-225°C and in the form of a yellow powder. 
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««(0*so-d,>* : 2 . oi-2. <<<..,„>. 2 2<(S 3H) 

2-3fl(OH,. !•!•<«. HJ-f.|4W. lMfl.ll. 
J ' UHl) ' 4 -"".".i-MW. S.02(s.2H). ;.,2 
-8.20(.,7H). «.63( S .lfl). 9.24(-.lH.J=iHz) 
«S(«/e) . 4 9 4 (*♦) 



Applic ation Evample 4 9 

87 mg (0.2 mmol) of compound e prepared in Reference Example 
5 were dissolved in 5 mL of chloroform, followed by addition of 
104 mg (1 mmol) of 2, 2-dimethoxypropane and 10 mg of 
camphorsulfonic acid, and then heating with reflux for 2 h The 
reaction solution was sequentially washed with saturated sodium 
bxcarbonate and saturated saline and then dried with anhydrous 
magnesium sulfate. The residue was refined by silica gel 
chromatography (1% methanol/chloroform) , forming 68 mg (71.5%) of 
compound 52 with a melting point in the range of 278-280o C and in 
the form of a yellow-brown powder. 

HW lm <>" . «-M(s.3H). ,.„,(s.3H> 
^ • ^<(OH, • 2 -<«^=5.KH<>. 2.22«M, 

«-20(..7H). 9. 40-9. 60 (..!«, 
KS(«/ e ) ; 4 7 g ( „.j 
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Application Example 50 

467 mg (1 mmol) of K-252 were dissolved in 10 mL of 
acetonitrile, followed by the addition of 133 mg (1 mmol) of 
nitronium tetraf luoroborate and then stirring at room temperature 
for 3 h. After the solvent was removed by distillation under 
reduced pressure, the residue was refined by silica gel 
chromatography (5% DMF/chloroform) , forming 50 mg (10%) of 
compound 53 with a melting point of >300°C and in the form of a 
yellow powder. 

Huuom-i.) a : 2 . l2{dd< IH> J=s< 14l)z) 2 lfi 

(s.3H). 3.45(dd.IIU=7.4.14H*>. 3.94<s.3H). 

4.99<d. IK.lSHz). S.06(d.lH. 18Hz). 6.«(s. 1H). 
7. 26 (dd. 1H. J=5. 7. 4Hz). 7. 39 (t. 1H. J=8Hz). 
7.S3(t. lH.7Hz). 7.96(d. lH.JHz). 8.08(t.2H.J= 
8Hx). 8. 31 (dd. 1H. J=2. 4. 7Hz). ■ 8. 77 (s. 1H). 
10.09(d. 1H. J=2Hz) 
»S(«/e) : S t 2 (i- 



Application Example 51 

93 mg (0.2 mmol) of K-252 were dissolved in 5 mL of THF, 
followed by the addition of 0.17 mL (2 mmol) of chlorosulf onyl 
isocyanate under ice cooling. The mixture was stirred at the 
same temperature for 2 h. Then, l mL of water was added, and the 
mixture was stirred at 70«C for 1 h. The reaction solution was 
then washed with a saturated aqueous solution of sodium 
bicarbonate and saturated saline and dried with anhydrous 
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magnesium sulfate. After the solvent was removed by distillation 
under reduced pressure, the residue was refined by silica gel 
chromatography (2% methanol/chloroform) , forming 85 mg (77%) of 
compound 54 with a melting point in the range of 280-285°C and in 
the form of a colorless powder. 

mmso-i.) » ; 1.JTM4. 18.J.S.KJU.MI 
<OH>. l.MM4,UU.1,M(l«l. J.J«i.3ai. 
5.HM.U.1IK1). 5.J<(4.l«.|J«x). T.22M4.IH. 
M.fHr). J.«(l.lK.J.ta t ). J.<Z<t.m.J.JJU). 
I.JO-7.JJU.2K). J.JS-Mlfc.lBI. M«(d. 

«(«/<> : 5 5 4 u<|) 



Application Example 52 

43.9 mg (0.1 mmol) of compound e prepared in Reference 
Example 5 were dissolved in 1 mL of DMF, followed by the addition 
of 40 mg (0.1 mmol) of N-benzyloxycarbonylglycine anhydride and 
0.016 mL (0.12 mmol) of triethylamine . Then, the mixture was 
stirred at 100°C for 1 h. The reaction solution was then washed 
with saturated saline and dried with anhydrous magnesium sulfate. 
After the solvent was removed by distillation under reduced 
pressure, the residue was refined by silica gel chromatography 
(2% methanol/chloroform), forming 30 mg (48%) of compound 55. 
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m<C0C/,M :2.01(s.3H). 2. 80-3. 40(..2H>. 
3. 92-4. 80 4..6H). 5.Q<(s.2H>. 5. 40-5. 80(.. 3H). 
6.50(».IH). 6.80-r.62(-.l0«). 7. T6(d. 1H. J=8Hz). 
T.9S(d.ll.J.|Ri). 8.S6(d.lH. J*88i> 

KS(«/e) : 6 3 I («♦!)♦ 



Application Example 53 

60 mg (0.095 mmol) of compound 55 were dissolved in 1 mL of 
DMF and 10 mL of ethanol. Then, 0.15 mL of IN hydrochloric acid 
and 60 mg of 10% palladium/carbon were added, followed by 
stirring at 40°C in a hydrogen gas flow for 10 min. Then, the 
reaction solution was filtered through Celite, followed by the 
addition of 15 mL of water into the filtrate. Ethanol was 
removed by distillation under reduced pressure. The residue was 
dried, forming 23 mg (49%) of compound 56. 

"«««*>-«.>* :M>0-Z.«K..j«. 2.24(0(0. 
3.00-3.60<«.|l(). i.9U.. W. i. SUt.lt). $.0J 
<»'.*.2W. 6.«d(,. tW . J. 00-1. 16 («. tK). ,. M 
<!".». I«. ».22(d. J«.J-«ho 

USU/O ; 4 9 t (t>||- 



Application Example 54 



439 mg (l mmol) of compound e prepared in Reference Example 
5 were dissolved in 20 mL of chloroform, followed by the addition 
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of 1.36 g (5 mmol) of tri-O-acetyl-D-glucal and 623 mg (3.5 mmol) 
of NBS. The mixture was then stirred at room temperature for 8 h 
in the dark. The reaction solution was then washed sequentially 
with IN sodium thiosulfate and saturated saline and then dried 
with anhydrous magnesium sulfate. After the solvent was removed 
by distillation under reduced pressure, the residue was refined 
by silica gel chromatography (1% methanol/chloroform) , forming 
360 mg (46%) of glycoside substance (XXI; Y = OH, R x = R 2 = R 3 = 
H, W x = A,.) . 

MS (m/e) : 790 (M + 1) \ 792 (M + 1) + 

280 mg (0.35 mmol) of said glycoside substance were 
suspended in 20 mL of toluene, followed by the addition of 60 mg 

(0.35 mmol) of AIBN and 0.49 mL (175 mmol) of tributyltin 
hydride. The mixture was then stirred at 60 °C for 1 h. Ethyl 
acetate was then added into the reaction solution, which was then 
washed with saturated saline and dried with anhydrous magnesium 
sulfate. The solvent was removed by distillation under reduced 
pressure. The residue was refined by silica gel chromatography 

(0.5% methanol/chloroform), forming 70 mg (28%) of compound 57. 

«KR(0KS0-d.M : 1.7S-1. 83 (..!«), l.gs-l.99 
(«.IH), 2.00( S ;3H). 2.03(s,3H). 2.0<<s.3H). 
2.1S<s.3H), 2. 40-2. 44 (..IH). 3. 10 (dd. IH. M. S. 
13.SHz). 3.84<d. IH. J=10Hz). 3. 89-3. 93<«. IH). 
4.07-4. 11 («.2H). 4.19(d.lH.J=iOMz). <. 26 - 
4.30(..2H). 4.88-S.18 («.SH>. 5.64U.IH). 
T.0O(dd.l«.J=5.5. 7.5Hz). 7. 25-7. 49 ( 0 . <H ). 
7.80(d.lH.J=8.4H Z ).7.97(d.lH.j=8.4Hz). 8.04 
(d.lH.J=7.7«z). 8.6 (S.1H). 9. 19 (d. IH. J=8Hz) 
HS(«/e) ; 7 1 2 (H*l)* 
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Application Example 55 

50 mg (0.07 mmol) of compound 57 were dissolved in a solvent 
mixture of 2.5 mL of THF and 0.5 mL of methanol, followed by the 
addition of 0.35 mL of a IN aqueous solution of sodium hydroxide. 
The mixture was then stirred at room temperature for 1 h. The 
reaction solution was then washed with saturated saline and dried 
with anhydrous magnesium sulfate. The solvent was removed by 
distillation under reduced pressure. The residue was refined by 
silica gel chromatography (10% methanol /chloroform) , forming .8 
mg (20%) of compound 58. 

«K«(0KS0-d.)4 j 1.<6-1.S<(..M). 1.98(dd. 
U.J*S.14Kz). 2. 10-2.20<«.IH). 2. 15(s.3H). 
3.02-3.2K..4H). 3.4S-3.S8(..IH). 3.75-3.82 
<«.2H). 4.2I(d.lH.J=lOHz>. 4.S4(t.lH.J=6Hz). 
4. 70-4. 73<-. 1H). 4.92(q.lH.J=2.4Hr). 4.96 
(d. 1H. J=18Hz). S. 03 (d. 1H. J=t8Hr). 6.99(dd. IH. 
J=5.7Hz). 7.26(t.IM.j=8Hx). 7. 33U. IH. J=7. 5Hz). 
7.43-7.S04..2H). 7. 81 (d. 1H. J=8. 4Hz). 7.96(d. 
lH.J=8.4Hz). 8.04(d.lH. J=7.5Hz). 8.57U. 1H). 
9. 20 (d. IH. J=7.9Hz) 
MS(«/e) ; 5 8 6 (M+l)' 

Application Example 56 

42.1 mg (0.1 mmol) of compound j prepared in Reference 
Example 10 were dissolved in 1 mL of DMF, followed by the 
addition of 32.7 mg (0.15 mmol) of G-D-thioglucose sodium salt. 



The mixture was then stirred at 50°C for 2 h. The solvent was 
removed by distillation under reduced pressure. The residue was 
refined by silica gel chromatography (chlorof orm/methanol/28% 
aqeous ammonia of 9/1/0.1), forming 38 mg (62%) of compound 59. 



HK8(0KS0-d,)J ;2.01(dd. IB. J=S. 13. 6»z>. 
2. 16<s.3H). 3.04-3. 79 («.9H). 4. 46(d. IH. J=9. 5 
Hz). 4.70(br. t.J=S.5Hi). 4. 96<d. IB. J=18Hz). 
5.03(d. lH.JMSHz). 5. lO(br.s.lH). S.3t(d.lH. 
J=5.3Hz). 5. 63 (a. 1H). 7. 03 <«. IH). 7. 27-7. 49 
(a.4H). 7.83(d. 1H. J=8.4Hz). 7. 99-8.0S(«. 2H). 
8.60(s. 1H). 9. 19(d. 1H. J=7.9Hz) 
«S(«/t) : 6 I 8 (M*l) * 



Application Example 57 

467 mg (l mmol) of K-252 were dissolved in 5 mL of 
chloroform, followed by the addition of 500 mg of molecular sieve 
4A and 0.14 mL (2 mmol) of chlorosulf onic acid under ice cooling. 
The mixture was then stirred at the same temperature for 3 h. 
After 2 mL of water were added into the reaction solution, the 
solvent was removed by distillation under reduced pressure. The 
residue was refined by silica gel chromatography 
(chloroform/methanol/28% aqeous ammonia of 80/20/5), forming 142 
mg (26V) of compound 60. 
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*M«(OKSO-d,*0,0) S ; 2. 01 (dd. 1H. J=S. UU). 
M«(«.3H). 3.14-3.60<«. M). J.90(s.38). 4 98 
(br. s. 2H). 7.00-8. 12(«.«H). 9. <0<s. lfl) 

*S(«/e) : 5 4 8 «♦!)• 



Application Example 58 

110 mg (0.2 mmol) of compound 60 were blended with 83 rag 
(0.4 mmol) of phosphorus pentachloride and 0.19 mL (2 mmol) of 
phosphorus oxychloride, followed by heating with reflux for 
1.5 h. After 10 mL of water and 10 mL of THF were added into the 
reaction solution, the organic layer was extracted and then 
washed with saturated saline and dried with anhydrous magnesium 
sulfate. The solvent was removed by distillation under reduced 
pressure, and the residue was refined by silica gel 
chromatography (0.1% methanol/chloroform) , forming 50 mg of the 
sulfonyl chloride substance 

(X; X = C0 2 Me, Y = OH, R 3 + H) 

It was dissolved in 2 mL of DMF, followed by the addition of 
0.079 mL (0.5 mmol) of pyridine and 0.05 mL of 
N-methylpiperazine. The mixture was then stirred at room 
temperature for 2 h. The solvent was removed by distillation 
under reduced pressure. The residue was refined by silica gel 
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chromatography (2.5% methanol/chlorof orm) , forming 10 mg (8%) of 
compound 6 1 . 

XMCOKSO-d.M : 2. 07-2. l8 („.!„). 2 .12( S .3H>. 
2.1S(s.3». 2.44<-.4H). 2.96C-. <«). 3.20-3.50 
<«.IH). 3.93(s.3H). 5.02<d.lH,J=l8Hz). S. 08 
<<UH.J=18Hz). 6.4i( s .iH). 7. 25 (dd. Id, J=5. 7Hz). 
7.37-8. 17 («.7H). 8.69(s.lH). 9. 70<d. IH. J=2Hz) 

»S(«/e) : 6 3 0 (U*l)' 

Application Example 59 

48.3 mg (0.1 mmol) of compound 24 prepared in Application 
Example 21 were dissolved in 2 mL of THF, followed by the 
addition of 36 mg (0.16 mmol) of p-nitrophenyl chlorof ormate and 
0.033 mL (0.24 mmol) of triethylamine . The mixture was then 
stirred at room temperature for 1 day. The reaction solution was 
washed with saturated saline and dried with anhydrous magnesium 
sulfate. The solvent was removed by distillation under reduced 
pressure. The residue was refined by silica gel chromatography 
(1% methanol /chloroform) , forming 66 mg (100%) of compound 62. 

HHCBCI .) 8 ; 2. O0(s. 3D). *. -, 2 Ut. : » ;* 
5.14Hz). 3.3<(dd.lH.J=7.KHz>. <. 50 ( s . «i. 
<• U(d. 1H.J=UHi). <.36(d. 1H.J=i;hz). ;.-r (s 
1H). 6.68(dd.lH.J=5.7«z). 6. 80-5. «(«. ;?). 
8.6< (s.lM). 9.«i(br. s ,iH) 

KS(«/«) ; 6 4 9 (!(♦!) ♦ 



Applica tion Example 60 



60 mg (0.074 mmol) of compound 62 were dissolved in 2 mL of 
DMF, followed by the addition of 16.4 mg (0.088 mmol) of 
N-isopropyl-l-piperazineacetamide. The mixture was then stirred 
at room temperature for l h. 10 mL of THF were added into the 
reaction solution and was washed sequentially with a saturated 
aqueous solution of sodium bicarbonate and with saturated saline 
and then dried with anhydrous magnesium sulfate. The solvent was 
removed by distillation under reduced pressure. The residue was 
refined by silica gel chromatography (4% methanol /chloroform) , 
forming 42 mg (82%) of compound 63. 



KHR(C0C*,M : l.20(d.6H.J=8Hz). 2.00(s.3H). 
2. 40-2. 80<«. 5H). 3.00(s.2H). 3. 25 (dd. 1H. J=T. U 
Hz). 3.6a-<.I6(«.5H). 4;00(s.3H>. <.29(d.lH.J= 
18Hz). <.S3(d.lH.J=UHz). 5. 36(br. s. 1H). 5.56 
(S.1H). 6. 6«(dd. 1H. J=5. 7Hz). 6. «0-«. 0<(«. 7H). 
8. 56 (br. s. 1H) 

«S(o/«) ; 6 9 5 («♦!)• 



Application Example 61 



245 mg (0.42 mmol) of compound 31 prepared in Application 
Example 28 were dissolved in 20 mL of chloroform, followed by the 
addition of 20 mL of ethanol and 98 mg (0.42 mmol) of 
camphor sulfonic acid. The mixture was then heated with reflux 
for 6 h. The solvent was removed by distillation under reduced 
pressure. 20 mL of chloroform were added into the residue, and 
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the mixture was then washed sequentially with a saturated aqueous 
solution of sodium bicarbonate and with saturated saline and then 
dried with anhydrous magnesium sulfate. After the solvent was 
removed by distillation under reduced pressure, the residue was 
refined by silica gel chromatography (1% methanol /chloroform) , 
forming 143 mg (56%) of compound 64. 



MiCKl ,)S : 1.30(t.38.J=7.58z>. l.gO<s.3B). 
2. I3(dd. I8.j=5.l<8z). 2.28(8.310. 2.80(s.3B), 
3.65(,.2B.J=7.5BO. 3. 97(dd. IB. M. ;« Z j. 4 . 90 
(s.38). <.76(s.2H). 5.36(8.28). 7. D3<ii 13. J= 
5. 78*). 7.36-7.J0(«.<8). 7. JJ-J. - 3> , , 6 
<s. 1H) 

«S(o/e) : 6 1 0 (B+l) * 



Applica tion Example 62 

Under the same conditions 
330 mg (0.55 mmol) of compound 
of compound 85. 

8BR(0BS0-d.)d : l.20(t.3H.j=:.; 3zj , }< 
(«.l«.J=5.1<Hi). 2.16(s.3H). 3. ZO-3. 3 8). 
3. 93(8. 38). <. 63(8. 28). 5.02(«. 2 H). i.lIU.W. 
7.13(dd.,8.J= S.7Bz). 7.2<-J. J5 ( 3 .„,. [^J 
IB). 9. 16 (s. 18) 

8S(t/e) : S 2 6 («♦!)' 



as in Application Example 2, 

65 were used to form 259 mg (90%) 
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Application Example 63 

239 mg (0.46 mmol) of compound 65 were dissolved in 8 mL of 
THF and 0.8 mL of water. Under ice cooling, 52 mL (1.38 mmol) of 
sodium borohydride were added. After stirring at the same 
temperature for 2 h, the reaction solution was washed with 
saturated saline and dried with anhydrous magnesium sulfate. The 
solvent was removed by distillation under reduced pressure. The 
residue was treated by THF-ether to form a powder. As a result, 
152 mg (66%) of compound 66 were obtained. 

•m(0KS0-d,M ;1.20(t.3H). I. 99 (dd, 1H. J=5. 
W«*>. 2.16(s.3H). 3.U(dd.lH.J«T.UHx). 
3.ST(<i.2H.J=8Hi). 3.8S(o.2H).4.6<(s.2H). 5.02 
(3.2H). 5. Mb. IH). 5.<0(s.lH). 7. 00(dd. IH. 1= 
5.7 Hi). 7. 24-7. 60(«.3H). 7. 77<d. 1H. J=«Hz>. 
7.92-«.16( B .2«). «.56(s.lH). 9.17(s.l8) 
XS(«/e) ; < 9 7 (IT) 

Reference Example 1 

1 mL of thionyl chloride was added into a suspension 
prepared by adding 227 mg (0.5 mmol) of compound KT5556 (Ha) to 
20 mL in ethanol, which was then heated under reflux. 1 mL of 
thionyl chloride was added after 2 h and after 4 h, respectively. 
Heating with reflux was carried out for a total time of 8 h. 
After the volatile substances in the reaction mixture were 
removed by distillation under reduced pressure, the residue was 
refined by silica gel chromatography (chlorof orm/methanol ) , 
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forming 160 mg (66%) of compound a in the form of a light yellow 
powder. 

Melting point: 193-195°C (ace tone /methanol) 

T.«(..3H,. U5-U5(, <W . 7.i,( dd . 1H . J= 
<.9.7.3««>. 5.0«d.lH.J=l7.7Hz). 4 . SJ(d<1 „ 
J=I7.THx). <.<0(.,2H). 3.3 8 (dd.lH.j= 7 .3.13. 9 

M7(s.3H). 2.02(dd.lH.JM.9.13.9Hz). 
1. «(t.3H.J=7.1Hz) 
»S(«/e) ; 4 8 ! <«♦) 

>«(Wr) 3<30. 1730. 1675. 163S. 1590. 1< 60 . 745 



Reference Example 2 

2 mL of a solution of 184 mg (0.4 mmol) of K-252 in DMF were 
cooled by ice, and 19.2 mg (0.4 mmol) of 50% sodium hydride in 
mineral oil were added into it. After 20 min, 25 /xL (0.4 mmol) 
of methyl iodide were added, followed by stirring for 1 h. 20 mL 
of chloroform were added into the reaction mixture. The solution 
was washed with water and then dried with anhydrous sodium 
sulfate. After the solvent was removed by distillation under 
reduced pressure, the residue was refined by silica gel 
chromatography (chloroform), forming 65 mg (34%) of compound b in 
the form of a light yellow powder. 



Melting point: 250-252°C (recrystallization 
dichloromethane/methanol ) 



ill 



HMMCOC t,)H : 9.<2( d .iH. j=8Hz). 8.1-7.85 
<«.2H). 7.7-7.2(«.SH). 7. 03 (dd. IH. J=5. 7 Hz). 
5.08U.2H). <.05(s.3H). 3. 37(dd. IH. J=7. 14Hz). 
3. l3(s.3H). 2.21(s. 3H). cz. 2. 20 (dd. IK) 

HS(«/e); 4 8 !.(«♦) 

Reference Example 3 

1.42 mL (15 mmol) of acetic anhydride were added into 50 mL 
of a solution of 4.53 g (10 mmol) of compound (Ila) in anhydrous 
pyridine, followed by stirring at room temperature for 1 h. 
After the solvent in the reaction mixture was removed by 
distillation under reduced pressure, 50 mL of IN hydrochloric 
acid were added, and the mixture was stirred. The insoluble 
substances were filtered and washed with IN hydrochloric acid and 
then with water. After drying under reduced pressure, 4.79 g 
(97%) of compound c, in the form of a light yellow powder, were 
obtained. 

Melting point: 267-270°C 

.NUR(0aS0-d.*C0C £ ,) S : 9.36(d. IH. J=8Hz). 
8.2-7.7(«.3«). 7.7-7.2S0..4H). 7. 27 (dd. IH. J= 
5.7HO.S.07(S,2H>. 3. 98 (dd. IH. J=7. MHz). 2. 3S 
(S.3H). 2.l2(dd.lH.j=5.1<Hz). 1.72(S.3H) 

"(Mr) 3430. 1750. 1680. 16«. 1590. U60. 1235. 
745 a-' 
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Reference Example 4 

60 mL of a solution of 2.5 g of compound c in thionyl 
chloride were heated under reflux for 2 h. The thionyl chloride 
was removed from the reaction solution by distillation under 
reduced pressure. 40 mL of ethyl ether were added to the solid 
residue, and the mixture was stirred. The insoluble substances 
were filtered and extracted with ethyl ether. After drying under 
reduced pressure, 2.29 g (88%) of compound d, in the form of a 
light yellow powder, were obtained. 

Reference Example 5 

100 mL of a solution of 7.01 g (15 mmol) of K-252 in 
anhydrous THF were cooled by ice, and 1.14 g (30 mmol) of lithium 
aluminum hydride were added into it, followed by stirring at room 
temperature for 2 h. After methanol was added and the excess 
reducing agent was decomposed, the reaction mixture was filtered 
through Celite. The filtrate was then washed with IN 
hydrochloric acid and saturated saline and was then dried with 
anhydrous sodium sulfate. After the solvent was removed by 
distillation under reduced pressure, the residue was refined by 
silica gel chromatography (chloroform/methanol) , forming 5.34 g 
(81%) of compound c in the form of a light yellow powder. 

Melting point: 266-275°C (recrystallization from methanol) 
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N«R (0MS0-d«*COC t,)3 ; 9. 24 <d. lH.J=8Hz>. 
8.2-7.70OH). 7. 6-7.0<«. 4H). 6. 74<dd. IH. J= 
S. 7Hz). 4. 90 (d. IH. J=l8Hz). 4. 69(d. ID. J=18Hi). 
4. 13(d. 1H. J=UHz). 3.91<d. IH. J=llHz). 3.29 
(dd . IH. J=7.14Hz). 2.38(dd. IH.J=5. KHz). 2. 19 
<s.3H) 

HS(«/e): 4 4 0 (M*+ 1 ) 



Reference Example 6 

2.70 g (14.2 mmol) of p-toluenesulf onyl chloride, 1.97 mL 
(14.2 mmol) of triethylamine , and 0.69 g (5.7 mmol) of N,N- 
dimethylaminopyridine were added into 30 mL of a solution of 2.49 
g (5.7 mmol) of compound e in anhydrous THF. The mixture was 
stirred at room temperature overnight. 100 mL of THF were added 
into the reaction mixture, and the solution was washed using 
acid/alkali. After the solvent was removed by distillation under 
reduced pressure, the residue was refined by silica gel 
chromatography (chloroform/methanol) , forming l.n g (33%) of 
compound f in the form of a a light yellow powder. 
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Melting point: 207-210°C 

NIR<0MSQ-d.*C0C J a )4 : 9. 24 (d, 1H. J=8Hz>. 
8.1S-7.8(«,3H). 7.65-7.2<«.4H). 6.62<dd, IH. 
J=5.7Hz). 4.95<d, 1H. J=10Hz), 4. 80 (d. 1H. J=10 
Hz), 4.454S.2H). 3. 05<dd, IH, J=7. 14Hz). 2.55 
(S.3H). 2.36<dd. 1H,J=5. MHz). 2. 12CS.3H) 

KS(a/c); 4 2 2 CKC-167 (OTs)) 

jc*5>tfra(T) C H N 

<fc<5)66.77 4. 59 7.08 
Hfltt (%(5)sB.n 4.45 7.26 

lR(K8r) 3430. 1670. 1640. 1595. 1460. 1175. 
745c* 1 



Key: 1 Results of elemental analysis 

2 Estimated value 

3 Measured value 

Reference Example 7 

A mixture of 594 mg (1.0 mmol) of compound f and G mL of a 
solution of 130 mg (2.0 mmol) of sodium azide in DMF was stirred 
at room temperature overnight. 50 mL of THF were added into the 
reaction mixture, and the solution was washed using acid/alkali. 
After the solvent was removed by distillation under reduced 
pressure, the residue was refined by silica gel chromatography 
(chloroform/methanol) , forming 405 mg (87%) of compound g in the 
form of a light yellow powder. 
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Melting point: 218-223°C (THF methanol) 

IM<0K0-«.*CK*,W : 9.31 (d. !fl. J=«Hz). 
«.IS-7.2(-.7H). 6.«7(dd.lH.J=5.7Hz). S.00(s. 
2H).3.99(d.I H. J=l3Hz). 3. 56 (d. 1H. j=l3Hz). 
3.21(dd IH.J=7.U8z). 2.37<dd.lH.j=5.KHz>. 
2. 19 (s. 3H) 

MS(«/e) : 4 6 5 (M*+ 1 ) 

IROCBr) 3430. 2100. 1670. 1640. 1S90. UfiO. 
745c." 



Reference Example 8 

114 mg (3.0 mmol) of lithium aluminum hydride were added 
into 7 mL of a solution of 232 mg (0.5 mmol) of compound g in 
anhydrous THF, and the mixture was stirred at room temperature 
for 2 h. 30 mL of THF were added into the reaction mixture, and 
the solution was filtered through Celite. The filtrate was 
washed using acid/alkali. After the solvent was removed by 
distillation under reduced pressure, the residue was refined by 
silica gel chromatography (chloroform/methanol) , forming 68 mg 
(31%) of compound h in the form of a light yellow powder. 
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Melting point: >300°C (methanol) 

XKR(0KSQ-d.*C0Cf ,) i : 9. 21 (d. 1H. J=7. 9Hr). 
8. 1-7.70..3H). 7. 55-7. 25(«.4H). 7.0fl(dd. 1H. 
J=5.2. 7.4Hz>. 5.04(d.lH.J=l7.5Hz). (.97 (d. 
lH.J=17.5Hz). 3.25<dd. 1H.J=7.4. 13. 6Hx). 
3.13<d.lH.J=12.9«z). 2.«8(d.lH.j=l2.9H l ). 
2. 12(s.3H). l.9t(dd.lH.J=S. 2. 13.6Hz) 

«(«/e) ; 4 3 9 (M'+ 1 ) 

IR(KBr) 3440. 1665. 1640. 1590. 745c-' 



Reference Example 9 

2 g (4.2 mmol) of K-252 were dissolved into 10 mL of THF and 
4 mL of acetic anyhydride and 2.6 g of dimethylaminopyridine were 
added into the mixture, then stirred at room temperature 
overnight. The reaction solution was then washed in sequence 
with a 2% aqueous solution of hydrochloric acid and a saturated 
aqueous solution of sodium chloride, and was dried with anhydrous 
magnesium sulfate. After the solvent was removed by distillation 
under reduced pressure, the residue was refined by silica gel 
chromatography (chloroform), forming 2.12 g (94%) of compound i 
in the form of a light yellow powder. 
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HHR(COC£ ,) 3 : l.T6(s.3H). 2. 03(dd. 1H. J=5. 
MHz). 2.16(s.3H). 2.56(s.3H). 3. 86 (dd. IH. J=7. 
MHz). 3.98<s.3H). 5.07(s.2H). 6. 93 (<Jd. 1H. J= 
S.THz). T. 14-7. 66 («. 5H). 7. 60-6. 00 (.. 2H). 9.02 
(d. IH. J=8Hz) 

Reference Example in 



228 mg (5.8 mmol) of 60% sodium hydride in mineral oil were 
added into 50 mL of a solution of 1,700 mg (2.9 mmol) of compound 
f obtained in Reference Example 6 in anhydrous THF under ice 
cooling, and the mixture was stirred at room temperature for 2.5 
h. The reaction solution was then washed with acid/alkali. 
After the solvent was removed by distillation under reduced 
pressure, the residue was refined by silica gel chromatography 
(chloroform/methanol), forming 884 mg (73%) of compound j in the 
form of a light yellow powder. 

Melting point: 292-296°C (decomposition) 

SK«(MS0-d.M : 9.31 <d. lH.J*7.5Hz). «. 
M5(..3H). 7.55-7.3(«.4H>. 7.22(dd. |«.J.,. 0 . 
6.0Hz). 5.00(s.2H). ^3.35 (dd. 18). 3.29(d. 
11.JM.4Hz). 3.03(d.lH.J=4.48z). 2.46<s.3H>. 
2.00(dd. 1H. J=l. 0. 14.7Hz) 
HS(«/e) : 4 2 1 (M*) 
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Reference Example 11 

A 10% solution of hydroxypropylcellulose was blended with a 
mixture of 100 g of compound 44, 40 g of lactose, 18 g of corn 
starch and 10 g of carboxymethylcellulose calcium. The blend was 
pelletized using an extruding pelletizer having a 1.0 -mm screen, 
followed by drying at 60°C. The dried pellets were screened 
through a 16-mesh sieve. Magnesium stearate was added into the 
portion passed through the sieve, forming the pellets. Then, the 
conventional method was used to form tablets containing 100 mg of 
compound 44 per tablet (170 mg) with 8 mm diameter. 

Experimental Example 1 

The activity of typical compound (I) in inhibiting C-kinase 
was measured using the method developed by T. Nishizuka (J. Biol. 
Chem., Vol. 257, p. 13341 (1982)). By varying the concentration 
of the test compound, the concentration of the compound for 50% 
inhibition of the enzyme activity (IC S0 ) was derived, with 
results listed in Table III. 
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Table III. C-kinase inhibition of the synthesized compounds. 
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Key: 1 Compound No. 

2 (Reference compound) 

Experimental Example 2 

The histamine -inhibiting effects of typical compounds (I) 
were studied as follows. 

Rats with a substance weight in the range of 150-180 g were 
killed by exsanquination under ether anesthesia. Then, 
6 mL/animal of mast cell medium prepared according to the method 
of Sullivan et al. (J. Immunol., Vol. 114, p. 1473 (1975) 
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(referred to as MCM, with a composition of 150 mM NaCl, 3.7 mM 
KC1, 3 mM Na 2 HP0 4 , 3.5 mM KH 2 P0 4/ 1 mM CaCl 2/ 5.6 mM glucose, 0.1% 
bovine serum albumin, and 10 U/mL of heparin) was injected into 
the abdomen. After 2 min of massage for the abdominal region, 
the abdomen was opened, and the exudate was extracted from the 
abdomen. The exudate extracted from 6 rats was subjected to 
centrifugal isolation at 4°C and 100 g for 5 min. An appropriate 
amount of MCM cooled in ice water was added to the sediment for 
washing three times. A peritoneal exudate cell (referred to as 
PEC hereinafter) sample was prepared appropriately to ensure that 
the final mast cell number was about 3 x 10 4 cells/mL. The mast 
cells were determined by dyeing the intracellular particles with 
0.05% toluidine blue. 1 mL of the PEC sample prepared in this 
way was preincubated at 37°C for 10 min, followed by adding 
0.1 mL of the test sample solution at one of various 
concentrations. After 10 min of incubation, 0.1 mL of 
100 fig/mh phosphatidyl-L-serine and 0.1 mL of 1,000 /xg/mL 
concanavalin were added, followed by incubation for 15 min. 3 mL 
of ice -cooled physiological saline were added to stop the 
reaction, followed by centrifugal isolation at 4°C and 1,100 g 
for 10 min, forming supernatant and sediment. The histamine 
content of the supernatant and sediment were measured using the 
method of Komatsu (Allergy, Vol. 27, p. 67 (1978)) with the aid 
of fluorescence. The histamine liberation rate is defined as the 
percent of the histamine content in the supernatant with respect 
to the total amount of histamine in the cells. Also, the 
following formula was used to calculate the test sample's 
inhibition of the histamine liberation rate. 
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Liberation inhibition rate (%) = (1 - (daily amount of histamine 
liberated in the presence of the drug) /(daily amount of histamine 
liberated in absence of the drug) ) x 100 

By varying the concentration of the test compound, the 
concentration of the compound corresponding to 50% inhibition of 
histamine liberated (IC 50 ) was derived, with results listed in 
Table IV. 

Table IV. Effects of typical compounds (I) on inhibition of 
histamine liberation. 
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Key: 1 



Compound No. 



Ex perimental Example 3 



For the compounds prepared in this invention, cell growth 
inhibition was evaluated as follows. The results are listed in 
Table V. 



122 



(1) Test of MCF7 cell growth inhibition 



MCF cells were prepared by incubation in a RPMI1640 culture 
containing 10% bovine fetal serum, 10 /xg/mL insulin and 10' 8 M 
estradiol until cell concentration reached 4.5 x 10 4 cells/mL. 
0.1 mL of the MCF7 cells prepared in this way was loaded in each 
well of a 96 well microtiter plate. Then, 0.5 mL of test sample 
diluted appropriately with the culture solution after cultuing at 
37°C in a carbon dioxide incubator was added to each well. After 
exposure for 72 h with incubation of the cells in a carbon 
dioxide incubator, the supernatant was removed, and PBS(-) was 
used for washing one time. Then, with 0.1 mL of fresh culture 
medium in each well, incubation was carried out at 37°C for 72 h 
in the carbon dioxide incubator. After removal of the 
supernatant, 0.1 mL of the culture solution containing 0.02% 
neutral red was added to each well, followed by 1 h of incubation 
in the carbon dioxide incubator at 37°. After the supernatant 
was removed, [the residue] was washed once with physiological 
saline. After the stain was extracted using 0.001N hydrochloric 
acid/30% ethanol, the absorption at 550 nm was measured using a 
microplate reader. By comparing the the absorption of the 
unprocessed cells and that of the cells processed with the drug 
at a known concentration, the drug concentration corresponding to 
50% inhibition of the growth of the cells was calculated. It is 
denoted as IC S0 . 
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(2) Test of HeLa S 3 cell growth inhibition 

HeLa S3 cells were prepared by incubation in an MEM culture 
containing 10% bovine fetal serum and 2 mM glutamine until cell 
concentration reached 3 x 10 4 cells/mL. 0.1 mL of the HeLaS 3 
cells prepared in this way were added to each well of a 96 well 
microtiter plate. 

The operation was then carried out in the same way as in 

(1) . 

(3) Test of COLO320DM cell growth inhibition 

COLO320DM cells were prepared by incubation in a RPMI 1640 
culture medium containing 10% bovine fetal serum, 100 U/mL 
penicillin and 100 /xg/mL streptomycin until cell concentration 
reached 10 s cells/mL. 0 . 1 mL of the COLO320DM cells prepared in 
this way were added to each well of a 96 well microtiter plate. 
Then, the operation was carried out in the same way as in (1) . 
The cells were counted with using a micro cell counter. By 
comparing the number of unprocessed cells to the number of cells 
processed with the drug at a known concentration, the drug 
concentration corresponding to 50% inhibition of the growth of 
the cells was calculated. It is denoted as ICc 0 . 
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Table V. Cell growth inhibition activities of synthesized 
compounds . 
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Key: 1 Compound No. 

2 Reference compound 

Effects of the invention 

According to this invention, compound (I) and its 
pharmacologically tolerable salts inhibit C-kinase, liberation 
antihistamine, and platelet coagulation, exhibit 
ant i- inflammatory activity and inhibit cell growth. 
Consequently, they are expected to find use as the active 
ingredients in antiallergic, antithrombotic, anti-inflammatory, 
and antineoplastic agents. 
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Abstract 

NEW MATERIAL: A compound expressed by formula I (R<1> and R<2> are H, methyl, 
nitro, etc.; R<3> is H, CI, lower alkanoyl, etc.; X is hydroxymethyl, formyl, carboxyl, etc.; 
Y is OH, lower alkanoyloxy, carbamoyloxy, etc., provided that at least one of R<l>-R<3> 
is a group other than H when X is hydroxymethyl, carboxyl, etc.) and salt thereof. 
USE:An antiallergic agent, antithrombotic agent, anti-inflammatory agent, antitumor 
agent, etc., having powerful inhibitory activity against C-kinase. 

PREPARATION: A raw material compound expressed by formula n, such as a 
physiologically active substance K-252, is reacted with a nitrating agent (e.g. nitronium 
tetrafluoroborate) in an amount of 1-1.1 equiv. based on the above- mentioned compound 
in an inert solvent, such as sulfolane, at room temperature - 80 deg.C for l-2hr to afford 
the aimed compound expressed by formula I (R<1> or R<2> or both are nitro). 
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sistta***- i o o t-cttfan 1 - 1 2*h 

*fc* flS^fc ( i — 3 — 6 ) -car ? y «©r 
t y *#a*<Dftai* (I - 3-6 a ) *3rS<D 

i^ii> fcfeicj: DRAarmi 014.1** 

-2 aice«l^ffMl7ctti:J:0ft^ (! - 
3 - 6 a ) 

3 - 7 : X # -Cfl t Z<04t^W (I — 3 — 7 ) 

CH,0» 

3 - 7 a : 2* -0-/~Y-0l <D<t&& 
;CH.0Vi 



( I - 3 - 7 a ) 



a- 

01. 



(XX) 




N B S 



CB.OI, 
CH,Q-/~Voi, 

Br OH i 

(XXI) 



n-BusSnH 



A I B N 
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WSJ8383-295588 (16) 

Y. R\ R*. R ■* JLtfV/Htil&tma 

JKJSli*1\ fc Ko*^/>f^ (ffl-3 c) 
£ h 'J -O-Klft-jrjbft-Afl (XX) *«J6 

t K (NBS) #ttT50**«C 
ilCJiD^dufKi* (XX!) ^6, flS^tt 
(m - 3 c > tt^tt 

(xx) i* t ~i. 5 a*iifr'*n*. 

6 B*M- 1 BTHTrSp 
*C*T. <fc£1& (XX !) £**{kh ^ 
»*ar. a ' -T'/tfX-f 7 o ^ K 9 (AIBK) 

Ei6 3tf3;L£lc«fcr)IS:/oA(* < I — 3 ^ 7 a .) 

**<fc h 7 rJ:Cf A I BNfcfc 

^tt (XXI) C«L1.5-2^lfflt^n6, 
£J5l*a*60-l 00«I-1 2 B*WT*7 

lfc<fc£«J ( I - 3-7 a) V!&**0<1 



&<* < I - 3 - 7 a .)*3rS©*^ ( I 

-3-7*») ©»n»**&icjt rj»«arnif 

J:tr>p fls#aj| ( I - 3 - 7 a,) ?W,^T 

tXit&m (1-3-7 a.) 
THP*3-8 3I<D*|ftt M^AUliT 
>*-T*tfaiTl-l 2 8*l»«iS*tf *c£ 
CJt ( t - 3 - 7 a.) C 

ifcW.AcOi/iKOf^, £fc i - 2 a C 

CHaOR 

3 - 7 b : Z# -St-/ ~"Vo« <Dft£fc 



(I— 3 — 7 b) 



NO 01 





CH.OH 
(1 — 3 c ) 



(5t*> R R*. R'fc^tfWUfflfiiPa 
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-??**) 

t Ko4'/>f ^* (B-3c) ' 
Ul&m (l-3c) * Y^t K o + 
£*$5) ip-hiviy^^*-j^o'J K (TsC* ) 

fc( XXD) mttHlxf^Tty, 
if 9 S> * * N . N - s> > * * T $ y 9 f > . * 
M<t + h <) 0 7«tt««liTHF, 
HA 7 o o * jt, A**&£r P - Mt<x 

(m-3c) ' ICfe^L 2 - 3 3«fflfc>&o SiS 

*t*TMfc£» (XXD) tcMMit* Mi -7 a i 
(XXDI) *fc*o SJSli* iifcTHPtfcli* 
5. 

**icft£1fc (XXDI) tft/;P3-xt^ 
HA4» (XXIV) £*El6C*iitt'X*tt 



?}BBB3 63-295588 (17) 

{H£ffDMF4 l KJ£3l*&c£CJ:0{k£tt! 
(I — 3 — 7 b ) *$* 0 
ft£«J (XXIV) (XXD) ICtfLT 

i-i.5Sifflt>^n6o Rj&i*a*sfi- 5 o 

t-efTfcn. I - l 2 t9H-C*TT4« 
3-8 : Z #t Ko4'/> * ArOft'** (1-3 
-8) 

Z# fc KoV/> **<Dfl:£f& ( I - 3 - 8 ) 

ft^to (n b) * r * c <h *>wfe 

(1-3-1) *a%T6C£lcj: -,r Uic 




CH.OH 

( I — 3 — 8 ) 



t?*6) 

KJStt<fc£fc ( I - 3 - i ) i«3AC«3t/W, « 

(I - 3- 8) 3- 
- 6 B*MT*7T*. 



^Tte 4 : Y*tt*Lfcft£1& ( I — 4 ) <D&& 

4-1 :Y#T*Ay>(o*f©fc&U! (1-4 




X 

(A! - 4 a ) 




0 

( I — 4 — 1 ) 



(**. X. R' t R**J:c;R*liWCiS« 
T**K R "l*ftar***-eft«) 
Kfcttt KoV/» (01- 4 a). Cft&ft ( n 
ICiJ^TY^t Ko*^/C**4fc£fc] i7^ 
C(R' 4 C0),0 *fcliR M CQC* $) <fc*J*a# 
STEiS;*** c£lCJ: 0 T < I - 4 - 1 ) 

*£*o * 9 MJif^7$y«* 

r <t6ft (m - 4 a> c*t 

4-2 : Ytffi M^<*>T ± 's0>fc&fa ( I - 



HB»03 63-295588 (18) 



4 - 2 ) 



(m-4b) 



DZi SO.HCO 



2)H.O 




(I — 4 — 2 ) 
EJ6l*<b£fc (ID - 4 b ) Cft^t* (ffl - 4 a ) 

xxvit&to (n> ] <t a »'<*4 »n*m* « 

itf;aaXA"1»i^M 7 V T * - h £ 

2 - 4 £H«©*#-Cfr5 ciictOft^to (I 

-4-2) ***o 

4-3:Y#T*3* f<Dft#tl (I — 4 — 3 ) 



(HI -4a) 



R ,$ Hai R 
(XXV) 



Its 




( ! — 4 — 3 ) 



(5t*. X, R'. R\ R 'i'^CfliH a £ 

(ffl-4 a) <fc««T**Ji">?>r K 
(XXV) **5lSIC*Sfctt»tt*;k*flS* ► 

«©#«TE£S*T r;u*;K* ( I - 4 - 3 ) 

ftSfc (XXV) NtKJSttlZStt a 9 4t 
fcSfcfcJUfcfctffr* LfcS <fc£tt (XXV) * 
J:tfa«ttft£«8(ID - 4a)IC»Ll31ffl^6. 
**Stt*Kl*DMP> THP«*^t6. K£ 

na^or-Mrm^ 2 1 »h-c*t 



StfeS : -Y-X-04fc£fc ( I - 5 ) 

5-1 :-Y-X-# -0-C(CH.),-Q-CIU- Oft 




(I - 5 — 1 ) 



(**. R\ R**J:tf RMiffi££|S|*T 
**) 

fiJBttftdtt (ffl- 5 a) Cffc^fc ( I ) 
<^T> X#fc Ko* ^AfcJltfYtffc Ko + 
f-C*&<fc£&*.*C/<t£«!l ( Q b) ) <hii*5 
a M«D 2. 2 - 9 * Y * <s 7 u '< > * ? o a * j\, 1> 

Cftdfc (BI - 5 a ) 0 0.1-0.5 91] <D*£ 
Tto***Tl-l 2 3*M«£*tfT<t£fc (I 
5 - I ) 

S 
u 

5-2 : -T-I- * -OCNHCB,- ©<fc£«J ( I - 5 



- 2 ) 



(X X H) 



NaHa 



LiAl H« 





1,1' - f t Ai^iil' 



CH.NH, 
(X XVII) 
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**) 

(XXD) &iltt 1 - 2 S«CDT*4fc* MJ 0 A 
£***Stt*jK*KiCi*tfT TV Ktt (XXVI) 

1 8*W- 1 BT?*7T*o 
ftt*-cft6tt (XXVI) t2-6aio**ft 

TT.W* (XXW) *«fc*KI*THF. 

Ei6i*a*rafiTTfT^ 1-12 smtutt*. 
^fc ( 1 ) t»4cij&«r*4o 

ffc^fc (i) i-Jic/toiiwic^SJnii 
(*c-**-*s*stt, Ktx^i > amain 

*ma*nr»i©<fc£«i (i) t>L<i**®gJi 
i&fimno, Base* 

«A3> T?Ai:«LlB*tr)0. 5-1 0 



?*KIBa 63-295588 (19) 
'■em* i - 6 B*WEtrtT*7Ts 0 
s^cft^^ (xxvn) M-2aioi,r- 

I - 2 B*ME*3*Tft£6 (I — 5 — 2 ) 




5tt5-2T»^n«ft^1!|.(I-5-2) £ 
fc«T;u*A^5-t K (XXII) <k*a*DMF 

>^^*^o-x^ *-1 + > % T 9 tr 
Trf.A % #>|xf uy^ja-jw, * ji* .-K * ^ y 
f ;ut^o-x, t Kot '/7o tfJIr-fe j|,o 

4><fc^nj (i) t tzti*<ommtotz&&*n&* 

9 (He i a) fltiu t MLMBMC P 7. t 

y iSBmnttc o lo 3 2 0 dm. t ► w#<bs 
,a?±«sa«ipc- 1 0 «cwLra3itt»8Si 

(I) LTflIt>**£Ctt, 
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0.0 1-2 o v/kgo&*mv + 

Zo »*fttt¥ll*&ttCJ:DaSJi»-ea*o 
* * * - » h Stt 4 ft C «fc X 6 
a*<T^^ A:**!* 1 H 1 @ <*@»*;S 

Xjfcgj 





!b 


R« 


R» 


H» 


X 


Y 


6 


5 


MBit 


H 


H 


CO, Me 


OR 


7 


8 


NHAc 


H 


Ac 


CO, Kb 


OAc 


8 


7 


NHAc 


H 


H 


CO, Me 


OH 


9 


8 


NHCOct-Pr 


H 


Ac 


CO, Me 


OAc 


10 


9 


MHCOa-Pr 


H 


H 


CO, Me 


OH 


li 


10 


NHCOn-Bu 


H 


Ac 


CO, Me 


OAc 


12 


11 


HHCOn-Bu 


H 


H 


CO, Me 


OH 


13 


12 


RHCOMHMe 


H 


H 


CO, Me 


OH 


14 


13 


BHCONHBt 


H 


H 


CO, Me 


OH 


IS 


14 


HHCONHPh 


H 


H 


CO, Me 


OH 


16 


15 


NKCONHt 


H 


H 


CO.Me 


OH 


17 


18 


COMe 


H 


Ac 


CO,Me 


OAc 


IB 


16 


COMe 


COIe Ac 


CO,Me 


OAc 


19 


17 


CHO 


H 


Ac 


CO, Me 


OAc 


20 


17 


CHO 


CHO 


Ac 


CO, Me 


OAc 


21 


18 


COMe 


H 


H 


CO, Me 


OH 


22 


19 


CHO 


H 


H 


CO, Me 


OH 


23 


20 


CHO 


CHO 


H 


CO, Me 


OH 
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fta«*a i ate e©4>M»*at 2 ac^to 
ifccnio^ft (i) <oxmm*nmmiz* 

( i ) ©»a«tt**nw«c, ft*n<t&tt < i ) 
% 1 * 

R a 




( I ) 



X 



Ma 


lb 


R* 


R* 


R* 


X 


Y 


1 


I 


NH, 


H 


Ac 


CO, He 


OAc 


2 


1 


NH, 


NH, 


Ac 


CO, Me 


OAc 


3 


2 


NH, 


H 


H 


CO, Me 


OH 


4 


3 


NH, 


NH, 


H 


CO, Me 


OH 


5 


4 


NMe, 


H 


H 


CO, Me 


OH 




SUM 










lb 


fb 


R* 


R a 


R* 


X 


Y 


24 


21 


OH 


H 


H 


CO, He 


OH 


25 


22 


OH 


OH 


H 


CO. Me 


OH 


26 


23 


OKe 


H 


H 


CO, Me 


OH 


27 


24 


OBt 


H 


H 


CO, Me 


OH 


28 


25 


On-Pr 


H 


H 


CO. Me 


OH 


29 


26 


Oi-Pr 


H 


H 


CO, Me 


OH 


30 


27 


On-Bu 


H 


H 


CO, Me 


OH 


31 


28 


CH.OK 


H 


Ac 


CO, Me 


OAc 


32 


29 


CH.SBt 


H 


Ac 


CO, Me 


OAc 


33 


30 


Me 


H 


Ac 


CO, Me 


OAc 


34 


31 


CH.SBt 


H 


H 


CO, Me 


OH 


35 


32 


Me 


H 


H 


CO, Me 


OH 


36 


33 


CH,S(0)Bt H 


K 


CO, Me 


OH 


37 


34 


Br 


H 


H 


CO, Me 


OH 


38 


35 


H 


H 


H 


CONHNHMe 


OAc 


39 


36 


H 


H 


H C0NHCH,CO,Ne OAc 
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Na fia 



R» R» 



40 


37 


H 


H 


H 


CON 1 OAc 
CO.Bzi 


41 


38 


H 


H 


H 


COI^ J OAc 


42 


39 


H 


H 


H 


CO.H 
CONHCH.CO.H OH 


43 


40 


H 


H 


H 


CHO OH 




j i 

* 1 




ii 
n 


H 


CH=NOH OK 


45 


42 


H 


H 


H 


CH=NNHCONH. OH 


46 


43 


H 


H 


H 


z»H, 
CHMNHC OH 
NH 


47 


44 


H 


H 


H CH^NNH^C^ OH 
H 


48 


45 


H 


H 


Me 


CO. Me OMe 


49 


46 


H 


H 


CI 


CO. Me OH 


50 


47 


H 


H 


H 


-CH,NHC(=S)-0- 


51 


48 


H 


H 


H 


-CH.N*C(SMe)-0- 


52 


49 


H 


H 


H 


-CH,-0-C(CH,),-0- 






m 


2 ft 








*#WNa 


X. 


y * 


R c 


I 


CQ.Bt 


OH 


H 


2 


CO. He 


OMe 


H 


3 


C0,H 


OAc 


H 


4 


COCi 


OAc 


H 


5 


CH.OH 


OH 


H 


6 


CH.OTs 


OH 


H 


7 


CH.N, 


OH 


H 


8 


CH,NH, 


OH 


H 


9 


CO, He 


OAc 


Ac 


10 


— CH.O - 




H 





^ tfUJ Vl 








Na 


Na 


R' 


R» 


R' X Y * 


53 


50 


NO. 


H 


H CO. He OH 


54 


51 


H 


H 


CONH, CO.Me OCONH, 


55 


52 


H 


H 


H CH.OCOCH.NHCbz OH 


56 


53 


H 


H 


H CH.OCOCH.NH, QH HC i 










^0 CH.OAc 


57 


54 


H 


H 


H CH.Oi' Y OH 



58 55 



59 56 



H CH 



OAc 
(I CH.OH 
OH 

0. CH.OH 



0 C 
HO^H 



OH 



OH 



OH 



60 


57 


SO.H 


H 


H 


CO.Ne 


OH 


61 


58 


SO.HlMe 


H 


H 


CO. He 


OH 


62 


59 


0COO^> NO. 


H H 


CO, Me 


OH 


63 


60 


« 


H 


H 


CO, Me 


OH 


64 


61 


CH.OBt 


H 


Ac 


CO, Me 


OAc 


65 


62 


CH.oet 


H 


H 


CO.Me 


OH 


66 


63 


CH.OBt 


H 


H 


CH.OH 


OH 



• OCOfjCH.CONRi-Pr 



ftlftfl 1 

•#«9rn^n5{i:^i (o-i : i-cotie. 

Y«OAc. R»=Ac) 5. 5 I 8(1 Oitol) 

100 mi *£V? a a 5 0 .ic**L, 

( 10. Sisol) **** 80tCt2 BUaifel, 
fZo Mo^^iHTfi*, *2 0 a el 

*tt, 1,0-VTtf JV-iMO (I -1-1; 
I*CO,Me. T=0Ac. R»*Ac> £ N. 0- i? T * * * - 5; 
-Fo(* ( I -1-1 ' ; I=C0,Me. T-OAc. R a =Ac> £ 

±fi«a&*0MP 2 5 0 ii C»JHL. I 0 % 
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*i*T*) TUISfl Lit&l* 1 . 1.74? ( 3 0 96) 
* bp. > 3 0 0 tCDJtfeftttat LX^tZo 
It&til 2 > 0. 5 9 g ( 1 0 %) * »p. > 3 0 0 r 

ffc£&l : RMHCOCi ,) 6 ; 1.79(e,3H). 2.12 
(dd, IH, J=5. 14Hz), 2.28<8.3H). 2.83<s.3H). 
3.9B(dd. 1H.J-7. MHz). 4.03(e.3K). 5.36(b, 2H). 

6. 83-7. 10(a. 2H). 7. 23-7. 66 (a. 3H). 7.93<dd. IH. 
J=2.8Hz). 8. 60(dd. IH. J=2. 8Hz). 8.54(d. 1H.J- 
2Hz) 

MS(a/e) ; 5 6 7 (K>1) 

ft£&2 : NMMCDC*,)* ; 1.74(8. 3H), 2.08 
(dd, IH. J=5. 8Hz). 2. 15(s.3H). 2. 71 (OH). 3.83 
(dd. 1H.J-7. 14Hz), 3.93(s.3H). 5. 00<br. 8. 4H). 
5. 32(a. 2H). 8. 80-7. 20 (a. 3H). 7. 28 (br. 8. IH). 

7. 67(d. 1H, J=8Hz). 7. 70<d. IH. J=8Hz). 8.33(d. 
IH. J«2Hz) 

HS(a/e) ; 5 8 2 («♦!) 

nmm 2 

il&to 1 x 7 0 0 at (1. 2 2 aaol) * V 9 o o > 
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* > 3 5 allCfcJWL. 28«tM-)A>f 5 
-h/>^y-^»«L2 al (6. laaol) *flu 

4, 5^«3Ntt»^*«*ftJi/: 0 ftg'*MS 

74 - (^oo*jvA/^y -Jfc/MP 8 0 : 
10:10) CTttKtfK * a o **A'-x-? 
iW-CWtlft*f?ttlr>, ft£«j 3 . 5 0 7«g<8 OH) 

* -p. > 3 o o t©*a*t*»£ Ltsto 

NKR (OHSQ-d)d ; 2. 09 (dd. IH. J«5. MHz), 2.18 
(8.3H). 3. 44 (dd, IH. J*7. 14Hz), 3.96(a.3H), 

5. 09(8. 2H). 6. 48(8, IH). 7. 24 (dd, IH, J«5, 7Hz), 
7. 18-7. 71 (a, 3H). 7. 74-8. 24<a. 3H>. 8.77(8. IH). 
9.30(d. IH, J»2Hi) 

IS(a/e) ; 4 8 3 <«♦!) 

Wim 2 iPJ«l©^tfeT?. <fc£fc2. 1 5 Oat 
(0.2 Siiol) <*D. <fc£fc4> S3« (4 1 H) 
^ ip. > 3 0 0 tOAII^^^ ITIfeo 

NIR (01S0-d)* ; I. 93 (dd. IH. J=5. 14Hz). 2.10 
(8.3H). 3. 36 (dd. IH. J=7. 14Hz), 3.94(8, 3H). 



4.96(br. s.2H). 6. 48-7. 16 (■. 3H) . 7. 24 (d. IB, J» 
2Hz). 7. 64 (d, IH. J»2Rz). 7. 72 (d. IB. J«2Hz). 
8. 62 (d. IH. J«2Hz> 

MS(a/a) ; 4 9 8 (1+1) 

nfom 4 

fls£«5 3 > 1 5 5 at ( 0. 3 aaol) «■ > 9 J - » 
3»i*<*tfTHP 3 at (D«£JgttEC#*L. 3 5 
W*;^r;pf t K**«tl aiJt^.O^T? 
f T/ Mn (0. 3 aaol) *m 

iSflTl^W»l?L/: 0 1 OH******. 
pH l i t**a 

»i^'/!)Ar;p*9AM7^57^ - (5 

*;VA-x-^*-> * J -»vnte&LT* it 
£ 5 , 5 0 at ( 3 1 %) * ap. > 3 0 0 tOJI. 

NHR (0MSQ-d«) 9 ; 2. 03 (dd, IH, J=5. 14Hz), 2.16 
(s, 3H). 3. 20-3. 50(1H). 3. 40(6H). 3.93(s.3H). 
5. 01 (d, IH. J»17). 5.07(d, IH. J»17Hz). 7.22<dd. 



lH.J=5.7Hz). 7. 36-7. 53 (a, 2H). 7. 90-8. 15 (a. 4H). 
8.75(8. IH).- 9.44(8. IH) 
IS(a/e) ; 5 1 0 (*♦) 
HII 015 

H»« 4 t^m<O^^V. it&m* 1 4 0 at 
(0. 3 7 aaol) * X VTt FT >V7 t Kfl. 1 7 ai 
Jl O, ttd&6* 3 8 at C 2 4 96) * a P . > 3 0 0 

FUR (DNS0-d«) d ; 1. 10(t.6H. J=7Hz). 2. 10 (dd. 
IH.JM. 3. 13.3Hz). 2. I5(8.3H). 3. 50-3. 90 (a. 4H). 
3.93(s.3H), 5. 02-5. 08 (a. 2H). 6. 42(8. IH). 
7. 24-7. 26(a.lH). 7. 39(t. IH, J=7Hz). 7.52(t,lH. 
i=7Hz). 7. 90-8. 22 (a. 4H). 8. 75(br. s. IH), 9. 40 
(br.s. IH) 

HS(a/c) ; 5 3 9 

8 g (3. laaol) * 9 *J v 5 0«* 
ICfcJWL. fc*ft«3 al (3 laaol) *ftD*> 
SflT 3 SMflttfLfco »K*»JBETS£L. » 
fcC * o a * JUA^jta*. 5 %m«*««. tt*J£ 



- (0. 5 K> * y o o icTfllW 

u > * y -ji>-dmp j:o?**sa*ft'x^ <fca 

ft 7 , 1. 7 « ( 9 0 M) * ap. > 3 0 0 

NMR(0MSO-d.) d ; i.70(a.3H), 2. 0-2. 36 (IH). 
2. 10(8.3H). 2. 21U.3H), 2. 64(b.3H). 3.76-4.04 
(1H). 3.96<9.3H). 5.43(a,2H>. 7. 29 (dd. IH. J=6. 
8Hz). 7. 53<d. lH.J»8Rz>. 7. 63 (d, 1H. J=8Hr) , 
7. 90-8. 20 (». 4H). 9. I4(s. IH). 10. 12(s. 1H) 

MS(a/e) ; 5 6 7 (M*-Ac*l) 

nmm 2 tmmoxm («*moMp *m^tz) 

T?(fc6ft7.0. 7 g (1.1 5 »-o l) * 0. flsSft 8. 
0. 4 3 g < 7 1. 3 M) * bp. > 3 0 0 r ( tT 9 i> 

NMR (0NSO-dt + C0>00) 9 ; 2. 13(dd, IH, J=6. 14 
Hz). 2.18(9. 3H). 2.23<9.3H). 3. 52 (dd. IH. J- 
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7.14Hz). 4.02(8.3H). 5.09(b.2H). 7. 12(dd. IH. 
J=6.7Hz). 7. 36-8. 20 (a. 6H). 9. 20(s. 1H> 
MS(a/e) ; 5 2 4 (M*) 

nmmz 

6 £ftmo*m-C % (fc^ftU 1 0 0 at 
(0. I 7 aaol) *JfcC* % **r o ^^l i 5 
ag (0. 8 8 aaol) ft 6ft 9* 5 Oaf ( 4 7. 3 

H) * mp. 2 U- 2 4 5 t ( ? o o .* * a - x 

-****««•) ©*»ay n x^&t lt»/s. 

NMR (COCJ.)* ; 1. 36 (t. 3H. J*8Hz) . 1.80(8. 
3H). 2.09(dd, IH. Jx5. 14Hz). 2. 22(a.3H). 2.51 
(q,2H, J=8Hz). 2.70(8. 3H), 3. 94<dd. IH. J=7. 14Hz). 
4. 00(8. 38). 5. 3K8.2H). 6. 95<dd. IH. J=5. 7Hz). 
7. 36-7. 72 (a. 3H). 7. 97 (dd. IH. J=2, 8Kz). 8.05 
(dd, IH, J*2» 8Hz), 8. 22 (dd. IH, J*2. 8Hz). 8.84 
(d. IH. J*2Hz) 

MS(a/e) ; 5 6 6 (M*-C0BU1) 

nmmz iHio^r, ft^ft9* i 5 0 « 

(0.2 4 aaol) -fc Oft 6ft 10. 8 5 ag (6 5. 5%) 



* ap. > 3 0 Ot (e9^y-^oo*^^-i 

-f/vcifttfl) ©matt*****. 

NMR (0MSO-d«) 8 ; 1. 16U.3H). 2. 03 (dd. IH. J- 
5.14Hz). 2. 17(8.3H). 2. 40 (q. 2H. J=8Hz). 
3. 16-3. 56 (IH). 3.96(8,3H). 5.08<s.2H). 6.40 
(br. 8. IH). 7. 08-7. 26 (a. IH). 7. 30-7. 68 (a. 2H). 
7. 80-8. 24(».4H). 8. 66(a. IH). 9. 20 (s. IH), 
10.04(s. IH) 

MSU/e) ; 5 3 9 (aW> 

nnm 1 0 

nmms trnmoxikt. (t&mu 1 tou 

(0. 3 aaol) XXVUMn - gift 2 4 0 ag ( L 5 
naoDJ; 0. ft^ftlK 1 3 5 ag ( 7 1 %) * ap. 

1 1 3-1 1 5t (;oo*juA-i-f^T?H 
g&) Oft&ftttftlJ: LTftfc. 

NMR (CDC I ,) 3 ; 1. 10U.3H. J*8Hz). 1.80(8, 
3H). 1. 72-2. 04 (a, 2H). 2. 10 (dd. IH. J»5. 14Hz), 
2.24U.3H), 2.46(t.2H. J=8Hz), 2.76(a.3H). 
3.97(dd. 1H.J=7. MHz). 4.02(s.3H). 5.36(s,3H). 
6. 99(dd. IH. J=5. 7Hz). 7. 36-7. 76 (a. 4H), 7.92- 



8. 36(a,3H). 8.92(8, IH) 
MS(a/e) ; 63? (M*l) 

nmm 1 x 

nmmz tmmozmv. ttdftu. 9 5ag(o.is 

aaol) *Oft£ftl2 % 5 0« ( 6 0. 6 96) « ip. 
2 9 4^ 2 9 6 t K9 u o J?**©) ©»fe 

NMR(DMS0-d,)* ; 0. 98 (t. 3H. J=8Hz). 1.48-1.84 
(a.2H), 2.02(dd. IH. J*5. MHz). 2. 16(8. 3H), 

2. 36U.2H. J»8Hz). 3. 63 (dd, 10. J*7. MHz). 

3. 96(8. 3H). 5. 06(s,2H). 3. 38 (br. s. IH), 7.16 
(dd. IH. J*5. 7Hz), 7. 18-7. 62 (a. 2H), 7. 80-8.20 
(a.4H). 8.64(8. IH). 9.20U. IH). 10.04(8. IH) 

MS (a/ e) : 5 5 3 (M+l) 

sum 2 

tt&ftU 1 7 Oag (0. 3 aaol) * 9 a a * n, a 
1 0 a£ IC&jR ► H if )V7 J y 0, 0 8 4 a I 
(0. 6 aaol) *J)0;U "3%*V 4 v irT >Wt* + * 
0. 8 8 ai (1. 5 aaol) ^ftj^IT 1 
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iUx 9 J -Jlr-p h 9 f a I/ - !■ Ltft 

( I -l-2e; I=CO,Me. T=OAc. R»=Ac, R" = He) 
1 5 0 tg ( 8 0. 2 %) * op. > 3 0 0 tfcfcKfe 

MS(a/e) ; 5 9 3 OT-NHMe) 

nnm2 tmmoisik'z. ±e^«ui o* 

(0.1 7«aoD cfc0ft£1fcl3, 89m (93.7M) 
* bp. > 3 0 0 r 9 J -»Xr>itiG&) 

NMR (CDCi »+0MS0-d») 0 ;2.21<s.3H). 2. 28 
(dd, 1H. J=5. 14Hz). 2. 83(8. 3H). 4.05<8,3H). 
4.96(br. 8.2H). 6. 93(dd. 1H. J»5. 7Hz). 7.28-7.64 
(». 3H). 7. 84-8. 04 (a, 3H). 8. 84 (d, 1H, J=2Hz) 

MS(a/e) ; 5 0 9 (M*-HHMe) 

1 2 £H«<Z>#£-C. fls^ttK 170« 
(0. 3aaol) XO. ftSfc! ( I -l-2o; I»C0»Me. 
f=0Ac. R**Ac. R 4 *= Bt) 1 3 9 ag ( 7 3 96) * 

MS(b/b) ; 5 9 3 (M*-NHBt) 



1H. J=5. 14Hz). 3. 20-3. 52 (a. 1H). 4.04(s,3H>. 
4. 67 (d, 1H, J=18Hz>. 4. 90 (d. 1H. J=l8Hz). 
6. 80-8. 04 (a. 11H). 8. 75 (d. 1H. J=2Hz) 
MS(a/e> ; 5 0 8 (M'-BH.Ph) 

nmm i s 

<t&tol. 1 70ig (0. 3 flinol) *THP 1 0 mi 

axvmmi mi om*mmizt*m <sr>m 

* * * A 1 2 0v (l. 5 aaol) *»* 1 ■ 

F u- l;*ffttt'ft*tt ( I-I-2d; 

X=C0,Me . T=0Ac. R*=Ac) I 7 8n ( 9 7. 3 %) 

* m P .> 300 tO«ftft*Utl|^ 
MS(a/e) ; 5 9 3 <M*-NH,) 

2 £P1t§<D£&-C. ±fift£& 8 0 ag 
(0. 1 3uol) «*0fl:£fcl6. 3 4u(5 0 %) * 
■P. > 3 0 0 tr<Dfc*fe©*± tt»fc 8 

NMR(DMS0-d.) d ; 2. 11 (dd. IB. J=5. 14Hz), 2.17 
(s.3H). 3. 20-3. 63OH). 3.97(s.3H). 5.79(br.9. 
2H). 6. 40(s. IH), 6. 97-7. 23(b. 1H). 7.30-7.70 
<».2H). 7. 76-8. 10(m. 4H>. 8.70(8. 1H). 8.79(s. 



«B3H3 63-295588 (24) 
nmm 2 tmm<o^mv^ ±&it&to 1 0 Dig 

(0. 1 6 oiiol) X 0 fc&&l4* 6. 1 sg(6 9 %) * 
»P. > 3 0 0 t (T-fe h ©fc 

NMR (CDC* ,*C0,OD) * ; 1. 16 <t. 3H. J=7. 5Hz) , 
2.08U.3H). 2. 31(dd. 1H. J=5. 14Rz). 3.04-3.28 
(3H). 4. OKs. 3H). 4. 15(d. 1H. J=17Hz). 4. 67 (d. 
1H. J=17Hi). 6. 80(dd. IH. J*5.7Hz). 7.18-7.96 
(a. 6H). 8. 44<d. 1H. J=2Hz) 

MS(a/e) ; (M*-NHaBt) 

nt*m i 4 

nmm i 2 turno**?^ k&vu. x 1 0 « 

(0.3moI) 4l&m ( I -l-2e; X=CQ,Me. 

T=0Ac. R'=Ac. R ,b = Ph) 1 7 2 ag ( 8 3. 6 %) 
* ap. > 3 0 0 r©Ha»5fect lt»fca 
MS(a/e) ; 5 9 3 (M*-NHPh) 
*»M2 i^ttCD^^-C. ±£<fc£13! 1 4 0«f 
(0. 2 aaol) J: O ft 6«H5. 7 I ag ( 5 9 % ) * 
ap. > 3 0 0 tr©»»ft«5fei IX&fZo 
NMR (CDCi 3+CD>00) 5 ; 2. 16(9. 3H). 2. 27(dd. 

1H). 9.20(8.18). 9. 30(8. 1H) 
MS(a/e) : 5 0 8 <M*-HH.) 

n&m l 6 

(DI-l ; I=C0.Mc . T=0Ac, R*=Ac) 
t 1 0 ag ( 0. 2 aaol) t^Mo/^lfl oi 
Kr*JWt. *»T*(fcTJU {-O^i 3 3 ag (1 
mnolK Ttf*MMK0.0!5 a£ ( 0. 2 a 
aol)*Jo;U Rfi«Ct 2 B*M«#L*:o * 1 0 

Ji*f7tt^ft6&17, 6 0 ag(5 0. H%) * ap. 
> 3 0 0 r confer U XAflUT»/:. ^/r. 
(1:^^18. 5 ag ( 4 %) * m?. > 3 0 0 tcOUft 

fliMlT : HMR<C0C! »)*; 1.76(s. 3H). 

1. 09(dd. 1H. 5. MHz). 2.28U.3H). 2. 52 (s. 3H). 

2. 69(3. 3H). 3. 93 (dd. 1H. J=7. MHz) . 4.01(s.3H). 
5. 20(9. 3H). 6. 89(dd. 1H. J=5. 7llz). 7. 28-7. 72(m. 



-898- 



3H). 7. 88-8. 24 (a. 3H). 9.68(b. IH) 

MSU/e) ; 5 B 4 (b>l> 

ft£1*l8: M*R(C0Ci ,) * ; 1.82(s.3H). 
2.21(dd. IH. J=5. UHi). 2.34<s.3H), 2.75(b,3H). 

2. 80(s. 3H). 2. 82(8. 3H). 4. 06(dd. 1H. J»7. 14Hz), 
4. 07 (b. 3H) . 5. 40 (a. 2H) . 7. 03 (dd. 1 H, J=5. 7Hz) . 
7:56(d. IH. J=8Hz), 8. 01 (d. IH. J=8Hx). 8.24(d. 
IH. J«8Hz). 8. 25(d. IH. J=8Hz), 8.60(b. iH). 

9. 84 (d. IH. J-2Hz) 
MS(a/e) ; 6 3 6 (M+l) 

nmm 1 i 

(t£«n (I- I : I=C0.le . T=0Ac. R»*Ac) 
3 3 On (0J aool) i^^oo^v30 mi 
C** *»Trafc*b** ^ 0. 4 8 di (42 
nao!) % i/^oo/f ^/f ^x-f ^o.l 1*1 
( I. 2 mo I) SfiT3l*M«*Lfc. * 

i o a /*;to**r«ji*«iaL. 

*»JETS£tfK 9 AY** ? A? o-r 

'^97^ - (?oo*/pa) ICTfll»L % *o 

HMR (DKSO-d .) J ; 2. 08 (dd. Id. J»5. UHi). 2.15 
(8.3K). 2.70(8. 3H). 3. 43(dd. IH. J»7. UHi). 
3. 93(8. 3H). 5. 0i(d. IH. J=t8Hz). 5.07(d. IH. J- 
18Hz). 8.39(8, IH). 7. 21(dd. lH.J«5.7Hz). 

7. 38 <t. IH. J=7Hr). 7. 51 (t. IH. J=7Hz). 7. 95 (d. IH. 
J=8Hz). 8.0i(d. IH. J=8Hz). 8. 08 (d, IH. J~8Hz). 

8. 10(d. lH.J=7Hz>. 8.69(8. IH). 9. 92(d. IH. J=2Hz) 
US (a/ a) ; 5 0 9 (*♦) 

%MM 1 9 

( 0. 0 8 6 >iol) J:0{fc£«522. 2 0 «(46.8M) 
* ap. > 3 0 0 T:<DjRfe»3fe<k LT&fco 

NMR<DMS0-d.) <J ; 2. 00-2. 08 (a. IH). 2. 16(8. 3H). 

3. 12-3.60(a. IH). 3. 96(8. 3H). 5. 08 (br. a. 2H). 
7. 08-7. 68(a.3H). 7. 84-8. 28 (a. 4H). 9.80(8. 1H). 
10.16(8. IH) 

MS(a/e) ; 4 9 5 (IT) 

2 o 

I5JIW2 £l5]4*<D:$fc*C. (fc£fc20. 1 2 1 if 
(0. 2a«ol) X D(k£fc23* 5 I ag ( 4 9 %) * 



?!B»Da 63-295588 (25) 

1 3 0 ag ( 3 7 W) * ap. >300 t »; 

xAattr»feo ftai&20> i 3 0* 

( 3 5. 7 fc) * ap. > 3 0 0 t(D»a»5fei It 

(fc^lfc 1 9 : NMR(0IS0-d.) d ;1.72(s.3H). 

2. 04-2. 36 (a. IH). 2.25(a,3H). 2.68(b.3H). 

3. 80-4. 08 (a. IH). 4.00(8.3H). 5. 43(8. 2H). 
7. 20-8. 40 (a. 7H). 9. 60 (s. IH). 10. 16 (b, IH). 

IS(a/a) ; 5 8 0 (MM) 

2 0 : MRtDNSO-d.M ; 1.72(a.3H). 
2.09-2. 16 (a. IH). 2.29(s.3H). 2.56(a.3H). 
3. 80-4. 08 (a, IH). 4.00(s.3H), 5. 08-5. 44 (a. 2H). 
7. 28-7. 48 (a. IH). 7. 88-8. 32 (a. 4H). 8.56(b.1H). 
9.40(8. IH). 10. 04(a. IH). 10.25(8. IH) 

»S(a/e) ; 6 0 8 (*+l) 

n*m i 8 

(0. 0 8aaot) X O . ft£«J2U 3 0 tf ( 7 0 %) 
* ap. > 3 0 0 t:<D*aftttii<£: LT&fc« 

ap. > 3 0 0 t<D*fe»5fe£ LT*fc. 

NMR(DM$0-d.) 3 ; 2. 06 (dd. IH. J-5. 14Hz) . 2.20 
(s. 3H). 3.50(dd. IH. J-7. 14Hz). 3.98(a. 3H). 
5. 14(br.a.2H). 6. 56 (b, IH). 7. 31 (dd. IH. J«5. 7Hz). 
7. 92-8. 24 (a. 4H). 8. 67 (a. IB). 8. 84 (br. s. IH). 
9.77(8. IH). 10. 13(a. IH). 10. 2Kb. IH) 

MS (a/ a) ; 5 2 3 («♦> 
3111012 1 

ft&*17, 2 0 a* (0. 0 3 3 aaol) t;oo*;i. 
ACfcWL. m-9 o D*fijft#*2 5 ag (0.15 
bboD * l i^M^dic 2 fltto*. 3HMaja*« 

Lfc. 1**1*7 9*tt*U 

f|*'/!)Ay;^9A;o7h/?7-f - (^ o 

?B*Sai*f?AU^ ( I -1-4; X*C0,He . 

Y=0Ac. R'=Ac. R'^le)! 0«t (4 8. OH) * 
bp. > 3 0 0 t©«fe»*iLtHfc, 

NHR (CDCi,)* ;1.79(8.3H). 2. 09 (dd. IH. J= 
5.14Hz). 2.26(s.3H). 2.40(a.3H). 2.70(a.3H). 
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3. 94 (dd. 1H.J=7. MHz), 4.00(OH),. 5.34<8,2H), 

6. 98 (dd. 1H. J=5. 7Hz), 7. 20-7. 70 (a. 3H), 

7. 92-8. 20 (OH). 8. 90 (d. IH, J=2Hz) 
8S(e/e) ; 6 i 0 (>♦!) 

(i. 6aaol) <fc &fl:£*J!24> 0.3 ( 3 8. 8 H) * 
■P. > 3 0 0 t <^oo *ju a J; o 

NMR<DllS0-d.)* ; 1. 97 (dd, 1H. J=5. MHz), 2.12 
(OH). 3.35(dd.lH. J»7, 14Hz>. 3.92(OH). 
5. 01 (OH). 8.32(8.18), 6.88-7.16(08). 
7. 28-7. 64(OH). 7. 72 (d. IH. J*8Hz), 7.80-8.20 
(OH). 8.60(8, 1H), 8. 71 (d. IH. J=2Hz). 9.10 
(s, 1H) 

liS(«/e) ; 4 8 1 (■♦!) 

*»«2 1 i!S|«<O^tt?ft^«!20. i 8 2 8f 
(0. 3«»ol) £Qft&!h ( I -1-4' ; K=C0>Ve , 
?=0Ac. R»=Ac. R"«H) 8 0 x (4 2 96) **& 

ATftilLfco &K**ft£ETS£L, 

£fl*f?'Ik^ ft£fc26. 4 5 m (45.396) *a P . 
2 9 3 - 2 9 4 r<D»&$ttt4l£ LT»fc 0 

NNR (COCi »+0HS0-d») J ; 2. OS (dd. 18. J=5. UHx). 
2. 16(8. 3H). 3.00-3. 50OH). 3.92(s.3H), 3.96 
(8.3H). 5.03(br.8.2H). 6. 96-8. 12(b. 6H). 8.54 
(br. 8. 1H) . 8.92(d. 1H. J=2Hz) 

«S(a/e) ; 4 9 8 (N+l) 

nmmz 4 

n*m 2 3 <bfE)a<D$£-C»> ft&&24, 9 6 « 
(0. 2 moI) * JlVb *flSx*^J:Dfl:£&27> 
7 5 >f ( 7 3. 5 96) *ap. 2 8 3 - 2 8 6 r(? 

N8R<DIISa-d.) d ; I. 46(t, 3H. J=7Hz). 2. 03 (dd. 
lH.J-S.14Hz), 2. 18(8. 3H). 3.96(8.3H). 4.20(q. 



?!BB0a 63-295588 (26) 

HMR (C0CI,)d : 1.84(8, 3H), 1. 96-2. 40 (a. IH). 
2. 28(8,3H), 2.76(s.3H). 3. 84-4. 12 (■. 1H). 
4.02(8.38), 5.36(b. 2H). 6. 72-7. 08(a, 1H). 
7. 24-7. 64 (a. 3H). 7. 76-8. 08 (a. 2H). 8. 48(s.2H), 
9.01(d, 1H. J«2Hx) 

«»W2 ±ia<fc^ej8 o ^ 

(0. 1 3 aaol) J; Oft 61*25 I 0 m (I 5 96) * 
•P. > 3 0 0 r©Jtft»5fei LT»/t, 

NIR(0ISO-d.)d ; 1.97(dd, 1H.J-5, 14Hz), 2.10 
(8.3H). 3. 00-3. 50(1H). 3.92(a.3fl). 4. 94 (OH).' 
6.23(8. 1H), 6. 80-7.12 (OH), 7. 35 (d. IH. J=2Hz). 
7.65<d. IH. J=8Hz). 7.76(d. 1H, J*8Hz), 8. 46(s. 1H). 
8.67(d. IH. J*2Hz). 9.03(s, 1H). 9.20(a, IH) 

MS(a/e) ; 5 0 0 (fcM) 

tmm 2 3 

DM F I mi C 5 0 96**ft* Mj n 3 8. 4 
at (0. 8aaol) *»8|S-tK **T(fc6fc24. 
9 6 at (0. 2aaol) OOMP&tt 2 al*;*!**. 
2 0 £fclS!**ICT a **0. 0 I 3 al 

(0. 2iaol) tjo*. 1 B*ra«#L*. E£*7tft> 

28. J-7Hz>. 5. 07 (OH). 6.36(8. 1H). 7.07-7.28 
(•.2H). 7. 32-7. 68 (a. 2H). 7. 80-8. 20 (a. 3H) . 
8.64(a. 1H). 8.91(d. 18. J»2Hz) 
IS(a/e) ; 5 1 2 (1+1) 

nam 2 5 

nmm 2 3 t^ao^&i?. <t£tt24. 9 6 at 

(0.2aaot) *J:t;i-3-Kro/OJi*jftd«i 

28. 6 On (5 7. 196) *ap. 2 2 8 - 2 3 0 t 

(^oo*^Aicj:oii»ta) <o»ft8f«a<tu 

NMR(DMSO-dt) d ; 1. 07U. 3R. J=8Hz). 1. 72-2. 24 
(a.3H). 2.16(OH). 2. 90-3. 40 (1H). 3. 94 (a. 38). 
4.08(t.2H.J»7Hz). 5.04(br.OH). 6.34(s. IH). 
7. 00-7. 24 (a. 2H). 7. 32-7. 60 (a. 28). 7. 76-8. 16 
(OH), 8.60(8. 18). 8.87(d.lH. J»2Hz) 

MS(a/e) ; 5 2 6 (kM) 
2 8 

nmmz 3 tmmoismv* <t&toz<. 9 6 at 

(0. 2aaol) * «* 2 - 3 - K 7 o /< > 0 <fc£& 

29. 4 Oat (3 8 96) * ap. 2 I 3 - 2 1 4. 5 
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NMR (DMSQ-dg) d ; 1. 35 <d, 6H, J«7Hz) . 1.99(dtf. 
IH. J=5. 14Hz). 2. 14(8. 3H>. 3. 00-3. 52 (1H) . 
3.92(8. 3H), 4. 48-4. 80<». IH). 5. 02 (br. 9, 2H) . 

6. 32 (br, b, 1H) . 7. 00-7. 24 (a. 2H). 7.32-9. 64(a, 
2H). 7. 72-8. 20 <». 3H). 8. 60 (br. b, 1H). 8.87<d, 
IH. J=2Hz) 

MS(a/e) ; 5 2 6 <M*i) 
H»«2 7 

nnm2 3 tmmvis&v. <t&to2i. 9 6« 

(0. 2aao!) * XV 1 -3- Y7* ^J: D(fc£«j30. 
3S« (32.5M) *ap. 16B-i68t (f 

NNR(0MS0-d«) 0 ; 0. 99 (t. 3H. J«7Hi). 1. 32-2. 24 
(». 5H) t 2. 16(8. 3H). 3.18-3.52(18). 3.93(8. 3H). 
4. I2(t. 2H. J=8Hz). 5. 03(br. s,2H), 6. 33 (s. IH). 

7. 04-7. 28(8. 211). 7. 28-7. 68(8. 28). 7.70-8.20 
(a.3H). 8.60(8. IH). 8.89(d. lH.J*2Hz) 



HfiflBa 63-295588 (27) 

MS(a/e) ; 5 4 0 (M*i) 

nmm 2 b 

(l&tolB^ 2. 5 1 g (4. 3 aaol) 9 / 
20 mt *XU ? a a * \ 0 Q 9 g 
KICfcWl,, *ft.T*«(fc*$** h 'J * A 488 

m (12. 4««oi) (S)fl*i:r 3 0 

L S g <? 2 M) * ap. 27 0 - 277 r<Ofc* 
Ltllfc. 

NMR (CDC* .♦CD, 00) 9 ;1.80(s.3H). 2. IKdd. 
IH. J=5. 14Hz). 2. 26(8. 3H). 2. 64(s. 3H). 3.93 
(dd.lH.J-7.14Hi). 4. 03(8. 3H). 4. 86(8. 2H). 
5. 22(8, 2H). 6. 99 (dd. IH, J=5. 7Hr). 7.40-7.72 
(a, 4H). 7. 80-8. 08 (a. 2H). 9.04(8. IH) 

■S(a/e) ; 5 8 1 («♦) 
HMM2 9 

K&miU 5 0 0 ag(0. 8 6aaol) * 9 o o * * 



A30 aUCIgflL. x* y*;f-*0. 6 4 ai 
(8. 6aaol) ^J:Cf*>7 T -x^*y»l 9 9 
■g (0.8 6 aaol) *tn**»T 2 *M«»Lfco 
El6**ttfe:«v ***** tt*J*J****-CJl 

7^57^ - (SMMxf^-^xy) C 
f*L. (k^»32. 3 4 0 «f (8 3K)* ap. 1 8 1 
-18 4 t©jHft^ 9 XJ*gk± Lt»fc, 

NMR (CDC*.)* ; 1.28U.3H. J«8Hi>. 1.76(s. 
3K). 2. IKdd, IH. J*5. MHz) . 2. 26 (a. 3H). 2. S3 
(q, 2H. J=8Hx). 2. 80(a. 3H). 3. 97 (dd. IH, J=7, 14Hz), 
4.00(8.2H). 4.01(8,3H), 5.36(s.2H). 7.02(dd, 
lH.J*5.7Hz). 7. 14-7. 80(a. 4H). 7. 92-8. 20 (a. 2H). 
9. 13(8, IH) 

MS<a/e) ; 6 2 6 (M+) 
3 0 

<fc£f&l32. 1 2 5 at(0. 2aaol) *»Rx*;HC. 
*HLn--^;t' 2 0 0 af*fltl;U 7 fcMDO 



»«i»ffTS*U <fc£t?B33, 1 1 6 at(l 0 0 
96) ***fe»5fc<5: LT»fc 0 

NMR (COCi.)tf ; I.75(s.3H). 2. 04 (dd. IH. J= 
5.14Hz). 2. 20(9, 3H). 2. 48 (a. 3H). 2. 61 (s. 3H). 
3. 8B(dd. 1H.J-7. 14Hz), 3.99(s.3H). 5.08(s.2H). 
6.9i(dd. lH. J=5,7Hz), 7. 16-7. 64 (a. 4H). 
7. 80-8. 04(a. 2H). 8. 80 (a. IH) 

MS(a/e) ; 5 6 6 (M*) 

nmmz 1 

nntmz tmmox&n* it&toiz. 8N(o. 12 

aaol) *Dft£1*j34. 5 0 m ( 7 7 96* ) * ap. > 
3 0 0 t(0»ft^5XA«i Lf&fc. 

NMR (C0Ci.)4 ; i.30(t. 3H, J=8Hi). 2.12(8. 
3H). 2.54(i|.2B. J=8Hz), 2. 97(dd, IH, J=5. 14Hz), 
3. 63 (dd. IH. J=7, 14Hz). 3.80(s,2H). 4. 08(a.3H). 
4.37(d. IH. J=18Hz), 4. 59 (d. IH, j=18Hz). 5.28 
(s. IH) , 5. 56(8. IH). 6.79(dd. IH. J=5.7Hz). 
7. 12-7.70(a. 4H). 7.80-8. 12 (a. 2H). 8. 60 (s. IH) 

MS(a/e) ; 5 4 0 (M*-l) 
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utofl 2 tamo* tan. it&mu ioo«g 

(0. 1 7 aaol) £0* <fc6»35. 7 0 « (8 2%) 
* op. > 3 0 0 t<D«*a©5fci LT&fco 

NMR (CDC£,)* ;2. 12(8. 3H). 2.38U.3H). 
2. 95<dd. 1H. J*5. UHz). 3. 48 (dd. 1H. J=7. 14Hz). 
4.04(s.3H). 4.24(d, 1H. J=18Hz). 2.48(d. IB. J= 
18Hi). 5.42<8. 1H). 5. 75(8. IB). 6. 78 (dd. IB. J* 
5.7Hz). 6. 94-7. 20 (a. 2H). 7, 28-7. 62 (a, 2H). 
7.81(dd. 1H. J*2. 8Hz). 8. 00 <d, 1H. J»8Hi). 8.40 
(a. 1H) 

USOt/e) : 4 8 1 (IT) 
ISttW 3 3 

<b£fc34. 9 0 at (0. I 6 6 aaol) t^oo*^ 

( o. i 6 6 moi) * in*-* artTaa-c 2 B»M« 
#Lfc» v ttfc** 

<fc£*l536* 6 0«c (6 5%) *ap. > 3 0 0 t<O 

NHMCDCi .-DHSO-d.M ; 1. 96-2. 30 (a. IB), 
2.20(8. 3H). 3. 12-3. 60 (a. 1H). 4. 00(a. 3H). 
5.04(a,2H). 6.36(8. 1H). 7. 04-7. 24 (a. IH). 
7. 36-8. 22 (a. 6H). 8. 64 (br. 8. IH) . 9. 48(br. 8. IK) 

HS(a/e) ; 5 4 7 «♦) 
*»W35 

##09 4 T8£n&{t£ft d 3 0 0 ag(0. 6 aaol) 
*7HP 9 0 ai*J:eF*l 0 liOft^KCj* 
*L> K?^ VH 3 2 a I (6 aaol) * 

- ? o a * n, 

A) CTff»U <t$toU. 1 2 8nU 096) * 

imfc. 

NMR(DMS0-d s ) J ; 1, 92-2. 36(IH). 2.03( 8 .3R). 
2.23(8,3H). 3. 08-3. 60 (IH). 3. 12(8.3H). 5.00 
(s.3B), 6.92-7. 16(o. IB). 7. 20-7. 60 (a. 4H). 
7. 72-8. 28 (a. 3H) . 9. 24 (d. IB. J=8Hz) 

■S(m/e) ; 5 2 4 <M+1) 
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NVR (DHSQ~d«) 3 ; 1. 25(t. 3H. J=7Hz). 2.03(dd. 
IB. J*5.14Hz). 2. 15(8. 3H). 2. 64-2. 86 (a. 2H). 

3. 36-3. 41 (a. IH), 3. 92 (s. 3B). 4. 11 (d. IH. J«13Bz). 

4. 2B(d. IH, J=13Hz), 4. 97 (d. IB. J=18Hz). 5. 03(d. 
IB. J«l8Bz), 7.13(dd. lB.J=5.7Bz). 7. 36 (t. IB. J 
»7Hz). 7. 44 (dd, IH. J=»l. 8Hz). 7. 48 (d. t. IH. J*l. 8 
Hz). 7. 90 (d, IB, J=8Hz). 7. 94 (d. IB. J»8Hz>. 
8.62(8. IH). 9. 15(8. IH) 

IS(az'o) ; 4 8 0 (r-S(O)Bt) 
SJI013 4 

K 2 5 2 > 9 3 a* (0. 2 oool) *fcr<ji>>3al 
L > *»TA*0. 0 2 4 mi (0.4 8 aaol) 

T H P frfai.* 5 h 9 * A*»ft. 

u»ttt*Ti«ft*L, ********** a 

M*»tt*»ffT**tfc. **if*THF*J; 
7 0 at (84%) *ap. 2 5 1 - 2 5 2 t©** 

nam z e 

t#«4r»^n6ft^d 3 0 Oat (0. 6 aaol) 

axvr n * y * * n>i*m*a\i 5 3 a* 

(6 aaol) <t*THP 90 mi* XV* 1 0 mi ©* 
£»*C*81L. Hif*7ty(l84 ai* 

o^^97^ - (lX>f / - * o o * * 
A) KtfllBL, it&mQ. 8 7aa (2 6«) *j* 

N8R (COCI.)J ; 1.72(8.38). 1. 92-2. 50(1H). 
2.40(8.3H). 3. 68-4. 52(a. 3H). 3. 82U.3H). 
5.02(br.8.2H). 6. 96-8. 20 (a. 8H). 9.3l(d. 1H. J= 
8Hz) 

HS(a/o) ; 5 6 6 (*♦) 
**«3 7 

n»«3,8iH»o^, **0i4-ctv*n 

6fc£ttd 5 0 0 «f (0. 9 7 aaol) fc^CJL-y 
o5^>V^x^f^»l)|2.2 7g(9. 7oaoI) 
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<fc S . (t£toAO % 1 9 5 is ( 2 9 %) *ap. 202 

-205 tr©jiia»*£ ir»fc, 

SIR (CDCii)tf ; 1.52(8. 310. 1. 80-2. 50 (a, 5H). 
2. 36(8. 38). 3. 08-3. 52 (a. 2B). 3. 84-4. 30(a. 2B). 
4.64(8. 2B), 5. 14(d. 1R, J=13B*), S. 31 (d, IH, J° 
13H»). 8. 98 (dd. IH. J*5, UBi). 7. 16-7. 60 (a, 58), 
7. 70-7. 96 (a. 2H). 9. 32<d. 1H. J«8Hi) 

MS(a/e) ; 6 8 3 (8*) 
3**013 8 

ft^GMO. 1 3 2 m ( 0. 2 aaol) *D8P5 alC 
**»«T4 0 ttl 5 B*W«*Lfco 

9 ^ a? v ^5 7 a - (* 

9 0:10:0. 5)tCT*|*L. 4fc6ft4U 8 0 
■1(67 * ■p.> 3 0 0 rofcHfc©** Lt 

NHR (DMSO-d.) * ; 1. 66(8, 38), I. 86-2. 36 (a. 5 B), 
2.49(a.3H). 3. 20-3. 60 (a. 28). 3. 95 (dd, IB, J»7. 14 

H»« 4 0 

K 2 5 2 „ 4J7g(l Oaaol) *TBP4 0 Oai 
O A 0. 3 8 ff (10 aaol) (DTHP *ft 5 0 mi * 

PH 2 t ^auin, 6 

y^^n;D7^?7^ - ( ? o o * ji, A ) 
CtiBt, <fc£«!43. 1. 5 8 g (3 5.7 96) * 
ap. > 3 0 0 tfiDftHftW^i LTIIfc. 

MR (CDCi .♦DiSO-d.) * ; 2. 04-2. 48 (a. 1H). 
2.24(8.38). 3. 08-3. 76 (1H). 4. 90 (br. a, 28). 
6.91(dd. IB. J»5.7Bi). 7. 08-7. 60 (a. 5H). 7.76- 
8.08(a.2H). 9. 19 (d. 1H. J*8Bi). 10.10(8.18) 

BS(a/e) ; 4 3 7 (8*) 

nmm* 1 

<k£«M3, 1 0 Oai (0. 2 3 aaol) *TRP5ai 
*«fctf*0.5 aiCfcJKU I Va*i,)UT % > 
fc«*7 9ag (1. 1 aaol) lBPtfc, 



»B8D0 63-295588 (29) 

Hz), 4. 12-4. 50 (a. IB). 5.04(a,2H). 7.00-7.70 
(a, 58). 7.86(dd.lB. J=2.8Bi). 8. 00-8. 24 (a, 2H). 
8.61(8. 18). 9. 23(d. 1H. J=8Hz) 
BS(a/e) ; 5 9 3 (8*1) 

nnm z 9 

ft£»39. 8 Tu (0.1 S aaol) *THP 5 ai K 
»WL* 2 NMWKti- M * A*«fcO. 2 4 •£ 
(0.6 8aaol) *fo*$fiT 2 **M«# L fc q 

28»TV*iT*: 9 0/1 0/5) Ct»»L, 
it&toM* 2 7 ag ( 3 5 %) *ap. > 3 0 0 t(Dftt 

NMR(DBS0-d.) d ; 1. 96-2. 36 (a. IH). 2.20(a.3H), 
3. 08-3. 50 (1H). 3.88-4. 04(a.2H). 5. 03 (br. a. 2H), 
6. 53(8, 18). 6. 90-8. 24 (a, 68). 8. 52-8. 80 (a. 28). 
9. 26 (d. 18. J=8Hx) 

BS(a/e) ; 5 1 1 (8*1) 

o^K57^ - ( 1 96 > ^ 7 - * o a * 
A) tCT«»L> *t£«!44, 8 5 ■* (8 2%) * 
ap. 2 4 5 - 2 5 6 tr<D«*fc»* t L X ®fz 0 

NMR(DBS0-d.) 9 ; !. 98-2. 30(a. IH). 2. 20(8.38). 
3. 16-3. 70 (a. IB). 5. 03(8. 28). 6. 84-7. 08 (a. IH). 
7. 16-8. 20 (a. 88), 8. 58 (a. 18). 9. 26 <d. 18, J=8Hz) 

MS(a/o> : 4 5 2 (MM 
3**4 2 

*»«4 1 iH»(0^ttT, <fc&«!43, lOOag 
(0. 2 3 aaol) 4>«fctf-fe * ;& K & ft % 1 2 8 

at ( 1. 1 oaol) Jt 0. ft£«J45, 7 5 ag ( 6 6 K) 
* ap. > 3 0 0 tCO«»ft»5fei LTfcfco 

NMR<DiS0-d.) d ; 1. 90-2. 36 (18). 2. 08 (8. 38). 
3. 00-3. 60(lH). 5. 00(8, 28). 6. 96-8. 20 (a. 88) , 
8.56(br,a. IB), 9. 22 (d. 18. J*8Rz) 

BS(*/e) ; 4 9 5 (8*1) 

nfom 4 3 

HfcflM 1 i^«035ttT, {fca«j43, 8 7 ag 
(0.2a»ol) ii J:tfT S / rT-ity&mtiL2Bi 
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*r (UmoI) <*D % <fc^«5 46. 6 0 n(60%) 

* a P . > 3 o o r ur»/r, 

NMR(OMSO-dg) 9 ; 1. 96-2. 30 (a. 1H) , 2. 15(b.3R). 
3.04-3.64(a. IH). 5.02(bir.e. 1H). 6.44(8.1H), 
7. 00-8. 20 (a, 8H). 8.60(8. 1H). 9. 22 (d. IH. J=8Hz> 

MS(«/e) ; 4 9 4 <a>l) 
3**4 4 

%Jftfl4 I £P)«<D*fc-C. ft£l&M3* 8 7 f 
(0. 2 aaol) K?i>/-2-4 % ? 

/ n > Jtft**S* I 8 In (1.0 mo!) <t 
ft£fc47. 5 5 « ( 5 3 ft) *ap. > 3 0 0 t<D£ 

NMR(DMS0-<U) 9 ; L 68-2. 30<a. IH). 2.08U.3H). 
3. 00-3. 70(1H>. 5.00(a.2H). 5.96U. IH). 
7.00-8. 12 (a. 8H). 8.56(a.lH). 9. 21 (d, 18. J*8Hz) 

MS(a/e) ; 5 2 0 OKI) 
H»«4 5 

n»m 2 3 ^fsjao^^-cK 2 5 2 , i84« 

(0.4 aaol) *J:Cf 3 <Mt> ft6«M8* 
3 8i« (20ft) *8 P . 3 0 0 - 3 0 2 t<0*ft 

(a. 2K). 9.00(d. 1H. J«8Hz) 
MS(a/e) ; 5 0 1 (IT) 
4 7 

##0!8-C»£n6fl:£1J!h t 2 0« (0.2 7 
flfifltlCT 1 B*M«#L* 0 SJ6**CTHP3 0-1 

I 2 0« (9 396) ^ op. >300 r ©fcltfett 

NMR (DMS0-dg) 9 ; 2. 10-2. 64(a. IH). 2.32U.3H). 
3. 00-3. 52 (a. IH). 4.05(d. IH. J=UHz). 4.38(d. 
lH.JMlHz). 5.02U.2H). 6.96-8. 16(8, 7H). 
8.60(8. IH). 9.21(d. IH. J=8Hz) 

HS(a/e) ; 4 8 1 (1+1) 

3**4 8 

ft£*ft50* 8 8 «g (0. 1 8 aaol) ^ DIP 2 mi tZ 
fcWL. 3D<l:>f^0.1 BUDDiIlT2.5 
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NMR (CDCI •) 8 ; 2.23(dd. IH. J«6. 13Hz). 2.20 
(OH), 3.12(8.38). 3. 28-3. 48(8. 18). 3.37<8, 
3H). 4.04(8. 3H). 5.00(s.2H). 7. 03(dd. IH. J*6. 8 
Hi). 7.28-7. 64<a. 58). 7. 88-8. 08 (a. 2H) . 9.46 
(br. d. IH. J=8Hx) 

HS(a/e) ; 4 9 5 (M*) 

4 6 

K 2 5 2 v 4 6 7 ag ( I aaol) * 9 o o * ;i, a 
20 •IC»HL. N-Mo3/v^-|?k 

1 3 3af ( laaol) XXVK \ BN 164 ag 
(laaol) 3^MJ0^«atL/t o *0t* 

49. 229ag(48ft)*ap. 125 - 129 t<D»jta»* 

NMR (COCi ,)* ; 2.20(s,3H). 2. 6B <dd. IH. J= 
5.14Hz). 3. 43(dd. 1H.J-7. UHx). 4. 12<s,3H). 
4.88(d.lH. J=15Hz>. 5. 04(d, IH. J*15Hz), 6.87 
(dd. IH. J»5.7Hz), 7. 24-7. 64 (a. 5H). 7.84-8.00 

ICTWML. ft&ttSK 1488 (1 5.7ft) * 
ap. 2 2 3 - 2 2 5 t:<D*fe»;fc£ Ut»fc, 

NIR(0NSO-d.) 5 : 2. 08-2. 44(a. IH). 2.24(a.3H). 
2.30(8.3H). 3.20(dd.lH. J=7.14Hx). 4. 08 (d. IH. 
J=14Hz). 4.57(d. 18. J»14Hz). 5.02U.2H). 7.12 
-8.20(a.7H). 8.63(8. IH). 9. 24 (d. IH. J=8Hz) 

»S(a/e) ; 4 9 4 «♦) 
4 9 

##9!5-?!l*n*ft£fee 8 7 at (0. 2 aaol) 
*$roo**/*5 aiC*PuV 2.2-f*h + 
'/^o'^l 0 4 at (1 aaol) t*J:C;^7r- 

K*itfiET«£*, AYAH a^o 

•^^97^ - ( 1 ft > ^ J - ;u/ £ o o * /v A ) 
ICTWHU (t&toWs 6 Sag (7 1. 5ft) *ap. 

2 7 8 - 2 8 0 t:<D»»a»*<fc Lt»/io 
MR (COCI,) J ;1.14(s.3H). I. 40 (s. 3H). 
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2.24(8. 3H). 2. 41 (dd. IH. J=5. 14Hz) , 2. 82<dd, IH. 
J*5. MHz), 4.05(d. IH. JMOHz). 4. 49 (d. IH. J»10 
Hz). 4. 96(8. 2H). 6.68(dd. IH. J»5.7Hz), 7.24- 
8. 20<a. 7H). 9.40-9. 60(a. IH) 
MS(»/e) ; 4 7 9 (IT) 
5 0 

K252, 467«g(l aaol) * T * Y - ► 9 * 
1 0 aiCfcJPL. 0<,>T?-fh5:7JU:f-u**ai 
-M-ni33« (I aiol) 3 ^MI 

KT*»fc, <fcS«!53* 5 0 « ( 1 OK) *ap. > 
300t©Hfe»*£ ItHfco 

NMR (OHSO-d.) J ; 2. 12(dd. 1H,J=5. 14Hz).2. 16 
(s.3H). 3.45<dd. IH.J-7. 4. MHz), 3. 94(b.3H). 
4. 99 (d. IH. 18Hz). 5. 06 (d. 1R. 18Hz). 6. 44 (a, IH). 
7.28(dd. 1H;J*5. 7.4Hz). 7. 39 <t. 1H„ J»8Hz). 
7.53(1. lH.7Hz), 7.96(d. 1H.8HZ). 8.08(t.2R.J» 
8Hz), 8.31(dd. 1H.J-2. 4.7Hz). 8. 77 (a. IB). 
10. 09 (d. IH. J=2Hz) 
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MS(a/e) ; 5 1 2 (IT) 
fgtt«5 1 

K - 2 5 2 . 9 3 ib(0. 2>ioI) *TH P 5*1 

h 0. 1 7 at ( 2 mo I) *D0iU |B!fi*ICT 2 **M 
«J*Lfc 0 -ot>r* 1 al*flD;L 7 0 r KIT 1 B»M 
EJ6*tt*tt*i*V «>***U 

A) vm*L* <t&to5 4 , 8 5 >g(7?») 
•P. 280-285 *C01*&to*t 

NNR (DKS0-df) 6* ; 2. 17 (dd. IH. J=5. MHz), 2. 18 
(9.3H). 3.92(dd. IH.J-7, MHz), 3.94(b.3H). 
5.28(d. IH. 18Hz). 5. 34(d. IH. 18Hz), 7. 22 (dd, IH, 
J=5.7Hz). 7.32U. IH, J=7Hz). 7. 42 (t. IH. J=7Hz). 
7.50-7. 58 (a.2H). 7. 95-8. 01 (a, 3H), 9.06(d. 
lH,J»8Hz) 

lS(a/e) : 5 5 4 (11*1) 
HJftM5 2 



• *M5*ft&nftfl:«*e« 43.9m (0.1 
hoI) *DMF lalCttML* N - :/ f * 
>si, to*-* 7 9 i' 4 0 ag (0. 1 aiol) 

* J:tf h 'J x**T i > 0. 0 1 6 «l (0. 1 2 mo 1 ) 

o o tr i »*M!l# t^o 5JS***tt 

9 \ Pi? 4 - 9 J 9 

juJ.) CtflllU ft^«8 5 5 . 3 0 >f (4 8H) 

HMRttDCJ .)* ; 2.0K8.3H). 2. 80-3. 40 (a. 2H). 
3. 92-4. 80(a.6HK 5.04(s.2H). 5. 40-5. 80 (a. 3H). 

6. 50(a, IH), 8. 80-7. 62 (a. 10H), 7. 76 (d, IB, J=8Hz), 

7. 98(d. IH. J«8Hz), 8. 56 (d. IH. J=8Rz) 
BS(a/e) : 6 3 I «*i>» 

ft&fel5 5. 6 Oat (0. 0 9 5 aaol) l-DMP 
1 aU x* / - * 1 OalfcfcPL* 1N1I0.1 5 
■K r0N'<9 A/»*6 0 af*itD*.. ** 
«*T4 o rri 0£ffl«#Lfc o sis»**-fe 



*4 K-aL^jiLte«^*IC* 1 5al*aj*fc. 
x* / -**»JETS£Lfcfc*ttlfca*frO* 
ft£** 5 6 * 2 3 « ( 4 9 %) *»* 0 

NMR(DiS0-d.) 3 : 2.00-2. 40 (a. IH). 2.24U.3H). 
3. 00-3. 60 (a, IH). 4.03(s,2H). 4.81(a,2H). 5.03 
(br. 9.2H). 6.00(8. IH). 7. 00-8. 16 (a. 8H). 8.60 
(br.s. IH). 9.22(d. IH, J»8Hz) 

iS(a/e) ; 4 9 7 «♦»* 

nmmsA 

**m5-Z*$n&<t&toe . 4 3 9 as ( taaol) 
^;oo*;U2 0ilC*J!IL, h 'J — O — T *fc 
^Jit-D-jr**-** 1. 3 6 g ( 5 aaol) * J: 
t/NB S* 6 2 3 af (3. 5 aaol) *Jo;l3fi** 
T8 0*ia«*tLfco INftiltf 

««*»£ETffl£Lfc 0 AS 

*fj ? a* ^57,.- (i*y 

{* (X X I : T=0H, R,nR,*R,*H. »,=Ac) 3 6 0 ag 
( 4 6 9*) *KtZo 
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HS(o/e) ; 7 9 0 («♦!)♦ . 7 9 2 (M+D* 
±22^9 3 f Kfc, 2 8 0 « (0. 3 5 mo!) * 
► ;n y 2 0 »IICS»;SiK A I 8N 6 0 at 

<o. 3 5 bbod > n r*)i>nQ. 4 9 

■ 1(17 5naol) *fja*. eOtTI 8*M*f*Lfco 

Lfco Sift* {"My^A?AM^h^57^ 
- (0. 5 %/ 9 J -to/ 9 o a .Hit A) CTftH 
il&m 5 7 . 7 0 tg ( 2 8 96) 

MKDNSO-4.) 9 ; 1. T5-1. Uto. IN). 1.95-1.99 
(a. 1H>. 2.00<s.3H). 2.03(8,3H), 2.04(s,3H>. 
2. 15(9. 3H). 2. 40-2. 44 (a, IB), 3. 10(dd. IB, J=7. 5. 
13. 5Hi). 3.84(d. IH. JMOHz). 3. 89-3. 93 (». IH), 
4.07-4.11 (a.2H), 4. 19(d, IH, J»lOHz), 4.26- 
4.30(a,2H). 4.88-5.18 (a.SH). 5.64(9,18). 
7.00(dd. IH. J=5.5. 7.5Hz). 7. 25-7..49(a. 4H>, 
7. 80(d. 1H. J=8. 4Hz). 7. 97 (d. IH. J=B. 4Hz), 8. 04 
(d. IH. J=7.7Hz). 3.6 (ft, IH). 9. I9(d. IH. J=8Hi) 

KS(a/e> ; 7 12 («♦!)♦ 
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nmm s 5 

*t£fc5 7> 5 Oag (0. 0 7aaol) iTHP 

2. 5 al**^ 9 J -/u0. 5 »!<Dffi£»jBC»» 

I N*«<fc;f K ij * A*»«o. 3 5al*;fio*. 

r»«U, it$*» 5 8, 8 ag ( 2 0 

N»H(01SO-d.M ; 1. 46-1. 54 (a. IH), 1.98(dd. 
lH.J=5.14Hz). 2. 10-2. 20 (.. IH), 2.15<s.3H). 

3. 02-3. 21 (a, 4H). 3. 45-3. 58 (a, IH), 3.75-3.82 
(■.2H). 4.21(d.lH.,M0Hz). 4.54(t,lH. J=6Hz). 

4. 70-4. 73 (a, IH). 4. 92 (q. IH. J=2. 4Hi), 4.96 
(d. IH. J»I8Rz), 5.03<d, IH. J»18Hz). 6. 99 (dd. IH, 
J*5,7Hz). 7.26<t,lH.J=8Hz). 7. 33(t. IH. J=7. 5Hz). 
7. 43-7. 50 (a, 2H), 7. 81 (d, IH. J=8. 4Hz). 7.96(d, 
lH.J*8.4Hz). 8.04(d.lH. J=7. 5»z). 8.57(s. IH), 

9.20(d. IH. J=7.9Hx) 
HS(a/e) ; 5 8 6 <■♦!>♦ 



n*m s 6 

**« i 0 T?»*n*fc£tt j . 4 2. I ax (0. 1 
aaol) *DMF lallCfcJHL* * - D * ^/v 
HA«32.7ii {0.1 Saaol) *flo 

mi** is V * Y * * 1 ± 9 n -r ). f i 7 * - 

*« 9/ 1 /0. 1 > ft^«5 9, 

3 8 at (6 2H) 

NMR(DMS0-d«) J ; 2. 01 (dd, IH, J*5. 13, 6Hz). 
2. 16(8. 3H). 3. 04-3, 79 (a, 9H), 4. 46 (d, 18. J*9. 5 
Hz), 4.70(br. t, J=5.5Hz). 4. 96 (d, IH. J»l8Hz), 
5.03(d.lH, J=18Hz). 5. 10(br. 9. IH), 5. 3l (d, IH, 
J-5.3HZ). 5.53(8.18). 7. 03 (a. IH). 7. 27-7. 49 
(o, 4H). 7.83(d. IH. J=8. 4Hz). 7. 99-8. 05 (a. 2H). 
8.60(8. IH), 9. 19(d. IH, J=7. 9Hz) 

MS(a/e) ; 6 1 8 (M+l) * 
3»fl*5 7 

K 2 5 2 , 467 is (1 aaol) * 9 o o *;ua 
5alfc»»L* tu^7-//-^a 500 



«C*2al*;ta**tt*«E Tfi £ L> 

t*/*9 / -»/2 8X7>*iT*38 0/2 0 
/ 5 ) £Tf»»U ft^fc 60. 1 4 2 tf ( 2 6 
«) 

NHR(DHS0-d.*0.0) ; 2. OKdd. IH. J=5. 13Hz). 
2.14(B.3H). 3. 14-3. 60 (a, IH). 3. 90(9, 3H), 4.98 
(br.9,2H). 7.00-8. 12 (a. 6H), 9. 40 U. IH) 

KS(a/e) ; 5 4 8 (MM) 4 
SS»W5 8 

ft£t*6 0, 1 I Oat (a 2aaot) CEttftg 
> 8 3 at (0. 4 aaol) 9 > 0.19 

al(2aaol) **** L 5 *»jD*ffft Lfc 0 S« 
*«IC*I OaliTHP 1 Oalt-DDX., *«f|* 

/^oo*;wa) ICTffifllML. Xju*-)V9v 



5 4 H<* (X ; X=CQ,Me. 7*0H. R»-H) 5 Otg*& 
fco cti*DMP 2«1IC»JjlU. n i;>0. 0 7 9 
al (0. 5 aaol) iUtf^iJz/O. 0 5 

»l*MaiT2«IHIl»L/i B ««*«JETffl 

ftS&6 U ! Oag C 8 K) 
NM8(DNS0-d.) * ;2.07-2. 18(a.lH). 2. 12(s. 3H). 
2. 15(9. 3H>. 2.44(a, 4H). 2.96(a.4H). 3.20-3.50 
(a. IH). 3. 93(s. 3H>. 5. 02(d. IH. J=l8Hz). 5. OS 
(d. lH.J=l8Hz), 6. 41 Cs. IB). 7. 25(dd, IH, J=5. 7Hz). 

7. 37-8. 17 (a. 7H). 8. 69 (a, IH). 9. 70(d. IH, J*2Hz) 
HS(a/e) ; 6 3 0 (*♦!)♦ 

nnm 5 9 

nmm 2 1 Ti^nift^ 2 4 . 4 8.3a* 

(0. I aaol) ^THP 2 allC&Jjf L% *oo*-» 
p--M7ii*3Ba(HlB aaol) *J:tf 
Mif^7iy0.0 3 3 il (0.2 4 aaol) *ln 

sjit i fli»t/t 0 

NHR(C0C* ,) J ; 1. 20 (d. 6H. J-8Hz), 2.00<9,3H). 
2. 40-2. 80 (a. 5H). 3. 00 (b. 2H). 3. 25 (dd. IH. J»7. 14 
Hz). 3.68-4. 16 (a. 5H). 4.00(8.3H). 4.29(d. 1R.J- 
18Hz). 4.53(d. IH.J-lSHi). 5. 36 (br. s. IH). 5.56 
(s. IH). 6. 68 (dd, IH. J=5, 7Hz). 6. 80-8. 04 (a. 7H) . 

8. 58(br.a. IH) 

HS(a/e) ; 6 9 5 «♦!)• 

nmms i 

nan 2 8 wznzit&mz i , 2 4 5 « 

(0. 4 2 aaol) *9 o o * >v l> 2 OalfcifcJKL. 
x ^ J ->u 2 o aK Ay77"^^*^t9 8« 

(0. 4 2 aaol) *ftUU 6 Bfflftjftatt Lfc 0 * 
«*«JET®£L. »j|i:;oo,-jt^i k 2 Oal* 
fio*. ttftM*. ttJ&*a*?«ftft»U ft 

- ( 1 o o*n,A) ICTfH»L. 

ffcSfcS 4. H3«i (56«) *ftfto 

H»R<C0Ci,)* ; 1. 30(t.3H. J=7.5Hz), l.B0(s.3H). 
2. 13(dd. 1H.J=5. 14Hz) t 2.28(s.3H), 2.8Q(9.3H). 



Hm 63-295 5 88 (33) 

^97^ - (lX^^y- * o a * ju A ) 
Cr«JIL, ft£fc6 2 , 6 6 ■* ( 1 0 0 %) * 

NUMCDCi.M ;2. 00(8. 3H). 2. 62 (dd. IH. J« 
5. MHz), 3. 34(dd. IH. J»7, 14Hz). 4. 00(9. 3H). 
4. 14<d, IH. J»18Hz). 4. 36(d, IH. J=l8Hz), 5.72(8, 
IH). 6.68(dd.lH. J=5.7Hz). 6. 80-8. 40(a. 6H). 
8.64 (8. IH). 9.68<br.a. IH) 
«S(a/e) ; 6 4 9 (M*l) * 

*»«e o 

it&lb 62, 6 0 ig (0. a 7 4 aool) ^DMP 
2alC»JJ¥L* N -4 y r o tr*- l - e-c 9 V 
VT* h T * K 1 6. 4 at (0. 0 8 8 aaol) *AojU 
**T 1 8*M«*Lfco KJS*«CTH P 1 0 a! 

(t&tilB Z % 4 2 v (8 1%) trKtz* 

3. 65 (q. 2H. J»7.5Hz). 3. 97(dd. IH. J»7, 14Hz), 4.00 
(a. 3H). 4. 76(8. 2H). 5. 36(8. 28). 7. 03 (dd. IH. J* 
5.7Hz). 7. 36-7. 80 (a. 4H). 7. 88-8. 16 (■. 2H). 9.16 
(8. IH) 

»S(a/e) ; 6 1 0 (!+!)♦ 

nnm s 2 

il&m 6 4 > 3 3 0 «f (0. 5 5 aaol) *fgffi0| 
2 <hB«<D*#TfrV^ <fc£&8 5 , 2 5 9 .* 
(9 OH) 

NMR (DHS0-di) J ; 1. 20<t, 3«. J-7. 5Hz). 2.04 
(dd. IH. J=5. 14Hz), 2. 16(8. 3H). 3. 20-3. 70 (a. 3H), 
3. 93(a. 3H). 4.63(8.2H), 5.02(8,2H). 6. 32 (s. IH) . 
7.13(dd.lH.J« 5.7Hz). 7. 24-8. 16 (a. 6H). 8.57(8. 
IH). 9. 16(8, IH) 

MS(aZ'a) ; 5 2 6 <■♦!)♦ 

nmms 3 

it&tii 65> 2 3 9 ag (0. 4 6 aaol) HP 
8al*,*c;*0. 8alC»WL. ^C^T**^* «7 
*t>HA52« (1.3 8 aaol) *fcl;U 
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»flET«*Lfco »**T H F -x--f JP-ea* 
ftt. ft^M6 6. I 5 2 n ( 6 6 9*) 

NHR (DMSO-d •> 8 ;l.20(t,3H). 1. 98 (dd. IH, J»5. 
MHz). 2. 16(b,3H), 3. 18(dd. IH. J=7. 14Hz). 
3.57(q.2H. J=8Hz). 3. SS(ii. 2H>. 4. 64 (s. 2H), 5.02 
(9. 2H>. 5. 14 (a. IH). 5. 40 (s. IH). 7. 00 (dd. IH. J* 
5.7 Hz). 7. 24-7. 60 (■. 3H). 7. 77 (d, IH. J=8Hz). 
7.92-8. 16 (a. 2H). 8.56U. IH). 9. 17(s. IH) 
HS(a/e) ; 4 9 7 (M*) 

ft&&KT 5556 (Da) , 2 2 7 a*(0. 5 moI) 
a**ft);U 2 B*W*«*CM 

o o * )VJ»- J 9 J -M C«fc 
DfllML, **ft©*tt©tt:£fca 1 6 0 a* (66 

96) 



If RH 03 63-295588 (34) 

HA 193-195t: ( T *fe h % s — t 9 J — ■ ) 
MUMDNSO-d.) * ; 9. 22 (d, IH. J-7. 6Hz). 8. I- 
7. 85(a. 3H). 7. 55-7. 25(a,4H). 7. II (dd. IH, J* 
4.9,7.3Hz), 5.04(d. IH. J=17.7Hz). 4.98(d. IH. 
J=17. 7Hz). 4. 40(a. 2H). 3. 38 (dd. IH. J=7. 3. 13. 9 
Hz). 2. 17(s. 3H). 2. 02 (dd, IH. J»4. 9. 13. 9Hz). 
1.43(t. 3H. J=7. 1Hz) 
MS(a/e); 4 8 I «•> 

IR(KBr) 3430. 1730. 1675. 1635. 1590. 1460. 745 
cm' 1 

K 2 5 2 > 1 8 4 at (0. 4 aaol) ©DMP 2ai 
5 0 9*tttt**<b:h h 0 * A 19. 1 
a* (0. 4 aaol) *ftj*fc 0 2 0 3 * 

>t>2$Mt (0. 4 aaol) *to;U 3£IC*1B»M« 
& L1z 9 SiBS^W! (C ^ d o -t ;u A 2 0 ai^tD 

i' «J * y *A*H7*^*7v#- ( ? a D * 



6 Sag (3 4 %) **tZ. 
ft A 250-252T: i*J 9***9 

N1R(CDC I a) d* ; 9. 42(d. IH. J«8Rz). 8.1-7.85 
(a.2H). 7.7-7. 2 (a. 5H). 7. 03(dd. IH. J«5, 7 Hz). 
5.08(s.2H). 4. 05(8. 3H). 3. 37 (dd, IH, J=7. 14Hz). 
3. 13(9. 3H). 2.21U.3H). ci. 2. 20 (dd, IH) 

HS(a/e); 4 8 1 (MM 
*#0!3 

<fc£«J (Da) ; 4 5 3 g (lOi aoDOJff* 
feT9 V> 5 0ii»tC, **fl>«l. 4 2ai 
(15a aoDt-fc*. 1 ttMttltL*:. £ 

£«&tt*©««*»ETCS*L. BlflUC 1 N 

t,»«fett*«(Oft^clT9g (9796) 

ft A 2 6 7 - 2 7 0 r 

HHR(DMS0-d,*C0CI ») 8 ; 9. 36(d. IH. J=8Hz), 
8. 2-7. 7 (a. 3H). 7. 7-7. 25 (a. 4H). 7. 27 (dd. IH, J* 



5.7Hz),5.07(S.2H), 3.98(dd. 1H.J-7. UHz).2.35 
(S.3H). 2. 12(dd. IH, J*5, 14Hz), 1.72(S.3H) 

IR(XBr) 3430. 1750. 1680. 1640. 1590. 1460. 1235. 
745 ca- 1 
##*I4 

ft&fec 2. 5 g©*fli*;r-;u6 Oat ftft* 

*»£TCS*U fflf*»itCx*ji,x--f * 
4 0ai*fc;t«J*Lfco **fc**IRL. x* 

»***CDft&ttd 2. 2 9 g ( 8 8 %) *fcfc 0 
##915 

K - 2 5 2 > 7. 0 1 g (15a aolXDft ATBP 

i o Oai :nc**^f **>i> 

T;M i»U 1 4 g (3 0a aol)*flDJU $fi 

r2B*M«i*Lfc. > * y -***4Ta*oi 
t6»it 0 6«* 1 Kmi, am***?** 



T\ »jtfe©3*ttCDfca&e 5. 3 4g 
(8 1 %) *totZo 

ft A 266-275t:(>*/ Off ttfl) 

N«R(0«SO-d.*CDC I •) <? : 9.24 < d. 1H. J»8Hx). 
8. 2-7. 7 (a. 3H). 7. 6-7. 0(a. 4H). 6. 74(dd. IH. J= 
5, 7Hz). 4.90<d. 1H. J=18Hz). 4. 69 (d. 1H. J=18Hx) . 
4. 13 (d, 1H. J»llHx). 3. 91 (d. IK. J=llHx). 3.29 
(dd , 1H. J«7. 14Hx). 2. 38 (dd. IB. J=5. 14Hz). 2. 19 
(s. 3H) 

MS<a/e); 4 4 0 (M* + 1 ) 

ft£fce2.49g (5.7i ■ol)©jR*THF 
3 0al#«IC* p-Ui>x;^i^M!l 
K2.70g ( 1 4. 2b bo!) ► 9 jl + *T % v 1.97 
mi ( 1 4. 2» ool)*J:Cf * / * 

9 0.8 9g (5. 7» aol)***.. ■ 
«#Lfc« SiSa^ftlCTHF 1 0 0ai*to* 
fc**** • T 9 ftfrtfc. *«*«lffTC 
• *Lfc«tt*^ 9 AY* A n^tfH7 

»»Ut, »Hft»ttt©fl5^«Jg 4 0 5 «f 

( 8 7 H) 

« A 2 1 8 - 2 2 3 r (7HP-/ 9 / - *) 
««R(0iSO-d,*CDCi >) * ; 9. 31 (d. IB. J=8Bx). 

8. 15-7. 2(-. 7H>. 6.87(dd. IB. J*5.7Bx). 5.00(8, 

2H).3.99(d. 1 B.J=13Bt). 3. 58(d. IB. J=13Bx). 

3. 21 (dd IB. J=7. 14Hx). 2. 37<dd. 1R, J*5. 14Hz). 

2. 19(s.3H) 

MS(«/e) : 4 6 5 <M* + 1 ) 
IR(KBr) 3430. 2100. 1670. 1640. 1590. 1460. 
745cm- 1 

ft^ttg 2 3 2 « (0. 5 b aol), **THF 
7Bl«ftC.**ft9*$ AT^t A 1 l 4 
ag (3. Ob «ol)*fc;U SfiT? 2 **M«*Lfco 
S«I^«Ji:THF 3 OaifcjD*.. * 5 4 



HBBBB 63-295588 (35) 
n&**ik<l&m f I. 1 1 g (3 3 H) 

HA 2 0 7 -» 2 1 0 r 

RHR(DIS0-d.*CDC J .M ; 9. 24 (d. IB. J=8Bx). 
8. 15-7. 8(a. 3H). 7. 65-7. 2(b. 4B). 6. 62 (dd. IK. 
J=5.7Bx>. 4.95(d. IB, JMOBx), 4. 80 (d. 1H. J»10 
Hx), 4. 45(S. 2H), 3. 05(dd. IB. J»7. 14Bz). 2.55 
(S.3H). 2.36(dd. 1H. J=5. 14Bx). 2. 12(S.3H) 

»S(a/e): 4 2 2 CM'-167 (07s)J 

Ttnavtm. c h n 

iSI <H> 66. 77 4. 59 7. 08 

nmm («> 66.74 4.45 7.26 

!R(K8r) 3430. 1670. 1640. 1595. 1460. 1175. 
745CB- 1 

(t±m f 5 9 4 Bg (1. Oa aol). T V &± Y V 
O A l 3 Obi (2. 0 a aol) <D D M P 6»i««* 

s*-e-ft«*Lfc. sm^cthp 5 0 

»iUt> fcJtfe»5fett©<fc£fc h 6 8ag 
( 3 1 H) 

ma > 3 0 0 1: <> * y - *o 

NiR(0IS0-d.*C0Ci ,)* :9.21 (d. IH. J=7. 9Hx). 

8. 1-7.7(b.3B). 7. 55-7. 25 (a. 4H). 7. 00 (dd. 1H. 

J-5.2. 7. 4Hx). 5.04(d. IB. J«l7.5Bz). 4.97 (d. 

1H. J*17.5Bx). 3.25(dd. 1H. J=7. 4. 13.6Hz). 

3. 13 (d. IB. J«12.9Bz). 2. 88 <d. IB. J=12. 9Hx). 

2. 12(a. 3H). I. 91 (dd. 1H. J*5. 2. 13. 6Hx) 
IS(a/e) ; 4 3 9 (M*+ 1 ) 
IR(KBr) 3440. 1665. 1640. 1590. 745c * 1 

#3019 

K-252. 2g (4.2 aaol) *TH F 1 0 al 
17 <- (^oo*^a) cr«9IL. <t£«M. 
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2. i 2 g (9 A%) LTfcfco 

HHR(COCIi)* ;1.78(8.3H) f 2. 03 (dd. 1H. J*5. 
14Hr). 2. 16<s.3H). 2.56(s t 3H). 3. 86 <dd. IH. J»T. 
14Hz). 3.98U.3H). 5.07(a. 2H), 6. 93 (dd. IB, J= 
5.7Hz). 7. 14-7. 66 (a. 5H). 7. 80-8. 00 (■. 2H>. 9.02 
(d. IH. J=8Hr) 
1 0 

8 TH^nSIE^tt f . 1 7 0 0 « (2.9 
oaol) Ot*THP5 0dl»«mL, 6 OK 
2 2 8 n (5. 8 moI) *J» 
iU $fiT!2. 5 »*!«)«# • T 

i/rj*y;w*5A^o-7>/57^ - ( £ o o * 

it&to i > 8 8 4 m ( 7 3 %) 

MA 2 9 2-296* (£*> 

H«R(DKS0-d.)* ; 9.31 <d. IH. J»7. 5Hz), 8.1- 
7.75(e.3H), 7. 55-7.3U, 4H). 7.22(dd, IR,J»1.0. 
6.0Hz). 5.00U.2H). A3. 35 (dd, IH). 3.29(d. 
IH. J=4. 4Hz). 3.03(d. 1H. J=4. 4Hz). 2. 46(e.3H). 



?iB30a 63-295588 (36) 

2. 00 (dd. 1H. J=1.0. 14. 7Hz) 
*S(a/e) ; 4 2 1 (M*) 
1 1 

1 0«t Ko+i/^otTiv-fe^o -x#«*ft 
£1*44* 1 0 0 g , ?L« 4 0g> n - * ~* 
I 8g#«*tf*A>jK*i'/* < H,-fevbD-xa;i,^ 
* A l 0 g«fc*'X*«£fcCtlD*. *£T*. ft 
£fo*l. 0 -Ox * * - :/**-r*ff 
fcttL. 6 0 WK&r fciifctStft* 1 e > 

^ rattle J: r> a -ft-C 1 31 ( 1 7 0 ■*) 

i o o wtoit&mu*sv&m*azo 
n*m i 

K&toit&to (i) ©c -**--trias«fc** 

T. Htsnizuka $©585 C J. Biol. Chee. . 257^ 13341 
(1982)] C$CT»SLfc. ttKft&feoaft* 

(!C.) tt***3 *C^t. 
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0. 1 


7 5 


4 


0. 0 


2 


2 2 


0. 0 


0 6 


2 4 


0. 0 


0 9 


2 5 


0. 0 


0 5 


3 5 


0. 0 


5 8 


4 6 


0. 0 


2 1 


4 7 


0. 0 


3 1 


4 9 


0. 0 


3 4 


5 0 


0. 0 


1 7 


5 7 


0. 4 


5 


8 1 


9 




K — 2 5 2 
(##<t£&) 


0. 0 


1 8 



31* 912 

fta*Hk£& (i) ©tx* ivxntomrtm 

(til 5 0- I 8 0 g©9* YZHi-mm 



iMunol.. UJU 1473(1975) 3 C*t;Tf*aLfc 
e*JB&Htt*ft(ai8t cell aediu.) (MCMi 

: 1 5 0 mM NaCI. 3. 7 mM KC£. 
3mM fla.HPO. , 15mM KH,P04.1mM 
CaC*». UmM/^s-t, 0. IK^lflifllT 
i V. IIIU/il^M» , 6«J/ani»al 

^aiftrtcftAUfco na* 2 ? l 

jU6fc«tH«^4t, 1 0 0 x gT?5^B8il4>^ 

L. ttE«ffll&Rjfi«W 3X10* cells/ 

■ I £*X* J: -5 C«aff*ft (peritonei! 
exudate cells . PEC£ft£) ^a»t^ 0 'X 
B*»i&<DI§iJ£tt0. 0 596 h^-fi^vy;u- 

£$|CLTfcfcPEC lil«37t, 10£M 

«0. 1 *i *to;lT 1 

7 * x 7 r * L 9 v I 0 0 v 8 /** 

ajitin v a iooojug/«£-en 



ttfSieg 63-29 5 5 88 (37) 



J6* frit UK 4t, 1 1 OOxgtl 0 

? >««/htt<0^fi| (71/^**- 27. 67 

i x 100 

5 o^«i«t«ft^i« (ic.o) **x>tz 9 m 



/V ^ **■ iu 






1 0 

1 - Z 


2 4 


2 0 


4 4 


1 6 


5 0 


1 7 



* » w c j: o & c, n * ft <D»i&£ * a * e 

(1) MCP 7a«l±*B*8B : 

% *ft-*A 9 *9 4 ? -?U-\VZ % 10K* 
WEifllfll 1 0*/m\4 >*s*V y \ 0 - - Mx* h 
V/t-^itRPM 1 1 6 4 0 1SAT4.5 x 

i o 4 «/iii:a»uMCP 7a»*o. i«ir 

Lfc***:/:/**^. 0 5«irojto*«. 7 2B* 



U PBS (-> *r»tt*fc* 
0. 1 >lfo«n iwcttJLIttSif x >f * 
*-f*T?3 7tT, 7 2^IH)«lt6 9 «S±» 
0. 0 2H-*-h?*lx* K**CT* 

#tt*o. i »ir^s* xmcjdx. 3 7 tT. 1 b* 

* o. o o i r*mm/ 3 o Kx* / -*tfti 
*tttafc. ^^orw-Mj-^-ctosso 

a ris a t * a m <o a * * it « r * c t c j; o , 

(2) H e L a S ,ffltt£Wa*tttt : 

Eft?* 2mWlf>U9 i y**CfMEM«»Tf 3 x 
1 0 'ffl/ilcattL/^HeL a S,att*0. t 
mlTo£* x jucft&T -So 
(DC * 6 <> x i Hit IC ft -5 o 



(3) CO LO 3 2 0 DMSBtt&*R*KII : 

9 6 ft* A 9 o * 4 9 -? U- V C % 10 96^ 
B^jlJlllil 0 0o/il-«i'/!|y, 10 0«/n! 
X V V? \>*4 U V*±VR PM I 1 6 4 Q* 
1 0 'S/alcaBLfcCOLO 3 2 0 DM 

icto*? *fcaatt&. Kan**©**-?* 
a l /taw ©aiaR* iter * c t cj: saia© 

m 5 * £j&ft£fe®aa&*&*&§& 



* 3 


HCP7 


HeLaSt 


C0L03200M 


3 


0. 1 3 


0. 0 1 


0. 0 5 


4 


0. 9 5 


0. 0 7 


0. 1 0 


24 




0. 4 8 




25 


0. 8 4 


0. 4 4 




47 


0. 5 0 


0. 2 3 


I. 0 


50 




0. 2 8 
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HBJBa 63-295588 (38) 



57 



I. 2 2 



0. S 4 



1. 5 8 



61 



5. 9 8 



3.19 



K-252 



0. 2 



0. 2 7 



*&9iej:ni*<taa (i) *.to*©»a« 



ftftl*** fit»««* J:c;tt»»3H» 

»*ttHA (102) S«HRIi(t£dtt 

ft** m ■ » * |% 



(C 07 D 493/18 
207:00 
273:00 
307:00) 

oft n * .** b ft & #^;u»®jimasfci^ifi93-i2-i5 

©ft R t ^ # 31 — SCStfBJgSEasiSC 2 -11-21-706 
■@ft §* #' * * JR »P3J&&3S8m&BrF±m03- 5 

©ft ga * f* * * ±ia »wmKmssfimBrT±JRpii88 




©Int. a. 4 
// A 61 K 31/55 



roue? 



ABE 
ABF 
AC B 
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* HI M IE # 

» "IT ff Jl W ■ 

H8lo6 2 ****** 3 2 7 8 5 8 9 

2. 

£i!?SttfcKK - 2 5 2 
3.HiE*T6# 
*#£©!»{* ttttdSWA 
I D 0 

£ * (102) td*)afl»x***&& 

(TBL : 0 3 - 2 8 2 - 0 0 3 6 ) 
to 01 * * 

B»»*8m3fta raoo<i98i> YW/.r^w 




IfBBDa 63-295588 (39) 

CI978) j CgnETSo 
0) ft**9 R2fta rttLRru^- j * 
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